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builders, or homebuyers; for conservationists, recreationists, teachers, or 
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This is a publication of the National Cooperative Soil Survey, a joint effort of 
the United States Department of Agriculture and agencies of the States, usually 
the Agricultural Experiment Stations. In some surveys, other Federal and local 
agencies also contribute. The Soil Conservation Service has leadership for the 
Federal part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1965 to 
1976. Soil names and descriptions were approved in March 1977. Unless other- 
wise indicated, statements in the publication refer to conditions in the survey 
area in 1977. 

This survey was made cooperatively by the Soil Conservation Service and 
the Michigan Agricultural Experiment Station. It is part of the technical assist- 
ance furnished to the Ingham County Soil Conservation District. Preparation of 
this soil survey was partly financed by the Ingham County Board of Commis- 
sioners under provisions of an agreement with the Soil Conservation Service 
and the Michigan Agricultural Experiment Station. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps can cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 


Cover: Recreation pond in area of Sebewa loam. The pond is 
stocked with large-mouth bass and bluegill. 
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Foreword 


The Soil Survey of Ingham County, Michigan, contains much information 
useful in any land-planning program. Of prime importance are the predictions of 
soil behavior for selected land uses. Also highlighted are limitations or hazards 
to land uses that are inherent in the soil, improvements needed to overcome 
these limitations, and the impact that selected land uses will have on the envi- 
ronment. 

This soil survey has been prepared for many different users. Farmers, for- 
esters, and agronomists can use it to determine the potential of the soil and the 
management practices required for food and fiber production. Planners, com- 
munity officials, engineers, developers, builders, and homebuyers can use it to 
plan land use, select sites for construction, develop soil resources, or identify 
any special practices that may be needed to insure proper performance. Con- 
servationists, teachers, students, and specialists in recreation, wildlife manage- 
ment, waste disposal, and pollution control can use the soil survey to help them 
understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or under- 
ground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the 
location of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

This soil survey can be useful in the conservation, development, and pro- 


ductive use of soil, water, and other resources. Thy 


Arthur H. Cratty 
State Conservationist 
Soil Conservation Service 
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Ingham County is in the south-central part of the lower 
peninsula of Michigan. Mason is the county seat, and 
Lansing the state capital. Lansing and East Lansing are 
the main commercial, industrial, and educational centers. 
The total area of the county is about 357,000 acres, or 
about 558 square miles. 

The climate in Ingham County is favorable for most 
crops. About 48 percent of the acreage is used for 
crops, chiefly corn, wheat, soybeans, oats, and grass- 
legume hay. 


General nature of the county 


On the pages that follow is general information on the 
Climate of the county, the settlement and development, 
the industry and transportation, and the lakes and 
streams. 


Climate 


Table 1 gives data on temperature and precipitation 
for the survey area, as recorded at East Lansing for the 
period 1947 to 1976. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

in winter the average temperature is 24.9 degrees F, 
and the average daily minimum temperature is 17.5 de- 
grees. The lowest temperature on record, which oc- 
curred at East Lansing on February 9, 1875, is -33 de- 
grees. In summer the average temperature is 68.9 de- 
grees, and the average daily maximum temperature is 
80.2 degrees. The highest recorded temperature, which 
occurred on July 24, 1934, is 102 degrees. 


Growing degree days, shown in table 1, are equivalent 
to “heat units.” During the month, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds a base temperature (50 degrees F). 
The normal monthly accumulation is used to schedule 
single or successive plantings of a crop between the last 
freeze in spring and the first freeze in fall. 

Of the total annual precipitation, 18.1 inches, or 61 
percent, usually falls in April through September, which 
includes the growing season for most crops. In 2 years 
out of 10, the rainfall in April through September is less 
than 15.4 inches. The heaviest 1-day rainfall during the 
period of record was 5.47 inches at East Lansing on 
June 6, 1905. Thunderstorms occur on about 34 days 
each year, and most occur in June. 

Average seasonal snowfall is 39.4 inches. The great- 
est snow depth at any one time during the period of 
record was 27 inches. On the average, 65 days have at 
least 1 inch of snow on the ground, but the number of 
such days varies greatly from year to year. 

The average relative humidity in midafternoon is about 
62 percent. Humidity is higher at night, and the average 
at dawn is about 83 percent. The percentage of possible 
sunshine is 68 in summer and 36 in winter. The prevail- 
ing wind is from the southwest. Average windspeed is 
highest, 10.3 miles per hour, in January. 

Climatic data in this section were specially prepared 
for the Soil Conservation Service by the Michigan De- 
partment of Agriculture, Michigan Weather Service. 


Settlement and development 


Ingham County, organized on April 5, 1838, was 
named for Samuel D. Ingham, Secretary of the Treasury 
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in President Jackson's cabinet from 1829 to 1831. The 
county consisted only of the Village of Mason and six 
townships—Alaiedon, Aurelius, Ingham, Onondaga, 
Stockbridge, and Vevay. The first county seat, the ‘‘City 
of Ingham,” was in Vevay Township. In 1840, the seat 
was moved to the Village of Mason. 

The county was heavily timbered. Logging was the 
initial industry. Agriculture was a major part of the econo- 
my. By 1850, the county had 8 flour mills and 24 saw 
mills. Another early industry was coal mining. Deposits 
were found in Aurelius Township in the 1870’s, in the 
Village of Mason in 1873, in Williamston Village in 1918, 
and in Webberville in 1919. 

In 1847, the seat of the State Government was moved 
from Detroit to Lansing. Shortly thereafter, in 1855, the 
Michigan Legislature established the Nation’s first land 
grant college, the Michigan Agricultural College, in East 
Lansing. 

The population of the county increased from fewer 
than 100 in 1838 to 8,643 in 1850 and to more than 
17,000 in 1860. The population in 1970 was 261,039. 


Industry and transportation 


Manufacturing and agricultural enterprises are impor- 
tant in Ingham County. 

An airport just north of the Ingham-Clinton county line 
provides the county with passenger and freight transpor- 
tation. Three railroads provide freight service to Ingham 
County. One provides passenger service to the Lansing 
area. All pass through the Lansing area. 

Two major regional highways serve Ingham County. 
U.S. 127 extends from the south-central county line to 
Lansing and the north county line where it joins U.S. 27. 
Highway |-96 extends from the east county line to the 
west county line. Two-lane state highways—M-36, M-43, 
M-52, and M-99—serve other parts of the county. 


Lakes and streams 


Ingham County has one large natural lake, Lake Lan- 
sing, in the north-central part of the county. A county 
park is on the west shore of this lake. Several smaller 
private lakes are in the southeastern part of the county. 
Most are surrounded by muck soils. Thus, recreation is 
limited on the shores of those lakes. 

There are two major streams in the county. The Grand 
River flows northward along the west side of the county. 
The Red Cedar River, in the northern part of the county, 
flows westward. These two rivers join at Lansing and 
flow out of the county at the northwest corner. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
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can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more dis- 
tant. Thus, through correlation, they classified and 
named the soils according to nationwide, uniform proce- 
dures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, roads, 
and other details that help in drawing boundaries accu- 
rately. The soil map at the back of this publication was 
prepared from aerial photographs. 

The areas shown on a soil map are called soil map 
units. Some map units are made up of one kind of soil, 
others are made up of two or more kinds of soil, and a 
few have little or no soil material at all. Map units are 
discussed in the sections ‘General soil map for broad 
land-use planning’ and ‘Soil maps for detailed plan- 
ning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for 
engineering tests. The soils are field tested, and interpre- 
tations of their behavior are modified as necessary 
during the course of the survey. New interpretations are 
added to meet local needs, mainly through field observa- 
tions of different kinds of soil in different uses under 
different levels of management. Also, data are assem- 
bled from other sources, such as test results, records, 
field experience, and information available from state 
and local specialists. For example, data on crop yields 
under defined practices are assembled from farm rec- 
ords and from field or plot experiments on the same 
kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it is 
readily available to different groups of users, among 
them farmers, managers of woodland, engineers, plan- 
ners, developers and builders, homebuyers, and those 
seeking recreation. 
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General soil map for broad land-use 
planning 


The general soil map at the back of this publication 
shows, in color, associations that have a distinct pattern 
of soils and of relief and drainage. Each association is a 
unique natural landscape. Typically, an association con- 
sists of one or more major soils and some minor soils. It 
is named for the major soils. The soils in an association 
can occur in other associations, but in different patterns. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for gen- 
eral kinds of land use. Areas that are, for the most part, 
suited to certain kinds of farming or to other land uses 
can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one association differ from place to 
place in slope, depth, stoniness, drainage, or other char- 
acteristics that affect their management. 


Association descriptions 


1. Urban land-Marlette-Capac association 


Urban land and nearly level to hilly, well drained to 
somewhat poorly drained loamy soils 


This association consists of Urban land and nearly 
level to hilly soils. It makes up about 10 percent of the 
county. It is about 45 percent Urban land, 20 percent 
Marlette or similar soils, 15 percent Capac or similar 
soils, and 20 percent soils of minor extent. 

Urban land consists of areas of structures and pave- 
ments. The soil material around building foundations and 
the fill material that supports structures consist mainly of 
Marlette or Capac soils that have been cut or graded. 
Urban land generaily is in less sloping areas. Drainage 
varies. 

Marlette soils are on ridgetops, low knolls, and side 
slopes and in higher broad areas. They are well drained 
and moderately well drained. Capac soils are in low 
broad areas and along minor drainageways. They are 
somewhat poorly drained. 

Marlette soils are undulating to hilly. Typically, the sur- 
face layer is brown fine sandy loam about 9 inches thick. 
The. subsoil is about 22 inches thick. The upper part is 
brown loam with fine sandy loam coatings, and the lower 
part is dark yellowish brown and brown, firm clay loam. 
The substratum to a depth of 60 inches is brown loam. 

Capac soils are nearly level and undulating. Typically, 
the surface layer is very dark grayish brown loam about 


9 inches thick. The subsoil is mottled and is about 23 
inches thick. The upper part is light olive brown, friable 
loam, and the lower part is brown and grayish brown, 
firm loam and clay loam. The substratum to a depth of 
60 inches is grayish brown, mottled loam. 

Minor in this association are the well drained Boyer 
and Spinks soils and the very poorly drained Brookston 
and Colwood soils. Boyer and Spinks soils are on up- 
lands. Brookston and Colwood soils are in low areas and 
along streams. Scattered areas of other minor soils 
occur throughout the association. 

About half of this association is covered with struc- 
tures and pavements. Areas that have not been urban- 
ized include parks, playgrounds, vacant lots, isolated 
tracts of wooded land, yards, and open space around 
and between buildings. Septic tank filter fields do not 
function properly on Capac soils because of the high 
water table. 

The Marlette soils in this association have good poten- 
tial for most recreational uses. Capac soils have fair to 
poor potential for most kinds of recreation and for sani- 
tary facilities and building sites because of excess water. 
Marlette soils have good potential for building sites. Mar- 
lette and Capac soils have good potential for vegetable 
gardens. 


2. Marlette-Capac-Owosso association 


Nearly level to rolling, well drained to somewhat poorly 
drained loamy soils 


This association is on till plains and moraines. It 
makes up about 21 percent of the county. It is about 35 
percent Marlette or similar soils, 30 percent Capac or 
similar soils, 10 percent Owosso or similar soils, and 25 
percent soils of minor extent. 

Marlette soils commonly are in positions similar to 
those of Owosso soils but are higher than Capac soils. 
They are on the higher broad plains, knolls, and ridges. 
Capac soils are in low areas and in drainageways. 

Marlette soils are well drained and moderately well 
drained. Capac soils are somewhat poorly drained. 
Owosso soils are well drained. The available water ca- 
pacity is high for Marlette and Capac soils and moderate 
for Owosso soils. Capac soils and the more gently slop- 
ing parts of Marlette soils have a seasonal high water 
table. 

Marlette soils are undulating to rolling. Typically, the 
surface layer is brown fine sandy loam about 9 inches 
thick. The subsoil is about 22 inches thick. The upper 
part is brown loam with fine sandy loam coatings, and 
the lower part is dark yellowish brown and brown clay 
loam. The substratum to a depth of 60 inches is brown 
loam. 

Capac soils are nearly level and undulating. Typically, 
the surface layer is very dark grayish brown loam about 
9 inches thick. The subsoil is mottled and is about 23 
inches thick. The upper part is light olive brown, friable 


loam, and the lower part is brown and grayish brown, 
firm loam and clay loam. The substratum to a depth of 
60 inches is grayish brown, mottled loam. 

Owosso soils are undulating to rolling. Typically, the 
surface layer is dark brown sandy loam about 9 inches 
thick. The subsurface layer is yellowish brown sandy 
loam about 8 inches thick. The subsoil is about 23 
inches thick. The upper part is dark yellowish brown, 
very friable and friable sandy loam, and the lower part is 
dark brown, firm clay loam. The substratum to a depth of 
60 inches is brown clay loam. 

Minor in this association are the well drained Hillsdale 
and Riddles soils and the poorly drained and very poorly 
drained Colwood and Brookston soils. Hillsdale and Rid- 
dies soils are in positions similar to those of Marlette and 
Owosso soils. Colwood and Brookston soils are in low 
flat areas and in drainageways. 

This association is used mainly as cropland. Some 
areas are pasture. An erosion hazard on Marlette and 
Owosso soils and excess water in Capac soils are the 
major limitations. 

The potential is good for cropland, pasture, and wood- 
land except in the rolling areas where it is only fair for 
cropland. Marlette and Owosso soils have good potential 
for most recreational uses and for sanitary facilities and 
building sites, except in the rolling areas where the po- 
tential is fair. Capac soils have fair to poor potential for 
most kinds of recreation and for sanitary facilities and 
building sites because of excess water. 


3. Houghton-Palms-Edwards association 


Nearly level, very poorly drained muck soils 


This association (fig. 1) is in depressional areas, in 
areas surrounding lakes, and in drainageways. It makes 
up about 5 percent of the county. It is about 39 percent 
Houghton or similar soils, 30 percent Palms or similar 
soils, 16 percent Edwards or similar soils, and 15 per- 
cent soils of minor extent. 

Houghton and Edwards soils occur throughout the as- 
sociation but are more commonly near the center of 
large areas. Palms soils occur throughout also but are 
more commonly near the edges of large areas. All of 
these soils have moderately slow to moderately rapid 
permeability. All are subject to flooding. 

Houghton soils are nearly level. Typically, the surface 
layer is black muck about 8 inches thick. The underlying 
layers to a depth of 60 inches are dark reddish brown 
and black muck. 

Palms soils are nearly level. Typically, the upper layer 
is black muck about 36 inches thick. The substratum to a 
depth of 60 inches is gray sandy loam. 

Edwards soils are nearly level. Typically, the upper 
layer is black muck about 29 inches thick. The substra- 
tum to a depth of 60 inches is light gray and gray marl. 

Minor in this association are the very poorly drained 
and poorly drained Adrian, Sebewa, Aurelius, Boots, Gil- 
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ford, and Colwood soils. Adrian soils are in positions 
similar to those of Palms soils. Boots soils are in posi- 
tions similar to those of Houghton soils. Aurelius soils 
are in positions similar to those of Edwards soils. 
Sebewa, Gilford, and Colwood soils are at the edges of 
the muck units. 

This association is used mainly as cropland, woodland, 
and wildlife habitat. Wetness, flooding, and unstable soil 
materia! are the main jimitations to the use of these soils 
for farming and for most other purposes. Most of the 
soils have poor drainage outlets. 

This association has fair to poor potential for field 
crops but is suited to truck and specialty crops (fig. 2). It 
has good potential for pasture but poor potential for 
most types of recreation and for sanitary facilities and 
building sites. 


4. Oshtemo-Houghton-Riddles association 


Nearly level to hilly, well drained and very poorly drained, 
sandy, loamy, and muck soils 


This association (fig. 3) is on outwash plains and till 
plains. It makes up about 18 percent of the county. It is 
about 25 percent Oshtemo or similar soils, 25 percent 
Houghton or similar soils, 15 percent Riddles or similar 
soils, and 35 percent soils of minor extent. 

Oshtemo soils in most places are higher than 
Houghton and Riddles soils. They are on ridgetops and 
side slopes and in broad nearly level areas. Houghton 
soils are in depressional areas, in drainageways, and in 
areas surrounding lakes. Riddles soils commonly are in 
positions similar to those of Oshtemo soils but are slight- 
ly lower. 

Oshtemo and Riddles soils are well drained. Houghton 
soils are very poorly drained. Houghton soils are subject 
to frequent flooding. 

Oshiemo soils are nearly level to rolling. Typically, the 
surface layer is dark grayish brown sandy loam about 9 
inches thick. The subsurface layer is dark yellowish 
brown and yellowish brown sandy loam about 7 inches 
thick. The subsoil is about 34 inches thick. The upper 
part is brown, friable sandy loam, and the lower part is 
yellowish brown, loose and very friable loamy sand and 
sand. The substratum to a depth of 60 inches is brown 
gravelly sand. 

Houghton soils are nearly level. Typically, the surface 
layer is black muck about 8 inches thick. The underlying 
layers to a depth of 60 inches are dark reddish brown 
and black muck. 

Riddles soils are undulating to hilly. Typically, the sur- 
face layer is dark brown sandy loam about 8 inches 
thick. The subsurface layer is yellowish brown sandy 
loam about 14 inches thick. The subsoil is about 38 
inches thick. The upper part is dark yellowish brown and 
brown, firm sandy clay loam and clay loam, and the 
lower part is dark yellowish brown, friable sandy loam. 
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The substratum to a depth of about 66 inches is yellow- 
ish brown sandy loam. 

Minor in this association are the well drained Spinks, 
Boyers, and Hilisdale soils, the somewhat poorly drained 
Aubbeenaubbee soils, and the very poorly drained Gil- 
ford and Palms soils. Spinks and Boyer soils are in 
positions similar to those of Oshtemo soils. Hillsdale 
soils are in positions similar to those of Riddles soils. 
Aubbeenaubbee soils are along drainageways and in 
shallow depressions. Gilford and Palms soils are in drain- 
ageways, in low areas, and in depressions. 

This association is mainly cropland and woodland. 
Some areas are pasture. The main limitations are 
droughtiness and erosion on Oshtemo soils, wetness in 
Houghton soils, and an erosion hazard on Riddles soils. 
Ponding is common on Houghton soils. Most of the hilly 
areas of this association are woodland and pasture. 
Large areas of Houghton soils are wooded. If adequately 
drained, Houghton soils are productive. Oshtemo soils 
are suited to irrigation. 

This association has fair potential for cropland except 
in the undulating areas of Riddles soils where the poten- 
tial is good. The potential is good for pasture. It is good 
for woodland except in areas of Houghton soils, where it 
is only fair. The nearly level and undulating areas of 
Oshtemo and Riddles soils have good potential for rec- 
reation and for sanitary facilities and building sites. The 
rolling areas have only fair potential. Houghton soils 
have poor potential. Houghton soils have good potential 
for truck and specialty crops. Oshtemo soils are a good 
source of sand and gravel. 


5. Capac-Marlette-Colwood association 


Nearly level and undulating, well drained to very poorly 
drained loamy soils 


This association (fig. 4) is on till plains. It makes up 
about 21 percent of the county. It is about 35 percent 
Capac or similar soils, 15 percent Marlette or similar 
soils, 15 percent Colwood or similar soils, and 35 per- 
cent soils of minor extent. 

Capac soils are in low broad areas and along minor 
drainageways. Marlette soils are on low knolls, in higher 
broad areas, and on low ridges. Colwood soils are in 
depressional areas and in drainageways. 

Capac soils are somewhat poorly drained. Marlette 
soils are well drained and moderately well drained. Col- 
wood soils are poorly drained and very poorly drained. 
Capac soils have moderate to moderately slow perme- 
ability. Marlette and Colwood soils have moderate per- 
meabilty. All have high available water capacity. Capac 
soils and the more gently sloping parts of Marlette soils 
have a seasonal high water table. Colwood soils have a 
high water table and are frequently flooded. 

Capac soils are nearly levél and undulating. Typically, 
the surface layer is very dark grayish brown loam about 
9 inches thick. The subsoil is mottled and is about 23 


inches thick. The upper part is light olive brown, friable 
loam, and the lower part is brown and grayish brown, 
firm loam and clay loam. The substratum to a depth of 
60 inches is grayish brown, mottled loam. 

Marlette soils are undulating. Typically, the surface 
layer is brown fine sandy loam about 9 inches thick. The 
subsoil is about 22 inches thick. The upper part is brown 
loam with fine sandy loam coatings, and the lower part is 
dark yellowish brown and brown, firm clay loam. The 
substratum to a depth of 60 inches is brown loam. 

Colwood soils are nearly level. Typically, the surface 
and subsurface layers are black loam and silty clay loam 
about 15 inches thick. The subsoil is about 11 inches 
thick. It is dark gray, firm silty clay loam. The substratum 
to a depth of 60 inches is multicolored, stratified fine 
sandy loam, loam, silty clay loam, and clay loam. 

Minor in this association are the poorly drained and 
very poorly drained Brookston soils, the well drained 
Oshtemo soils, and the somewhat poorly drained Aub- 
beenaubbee soils. Brookston soils occupy positions simi- 
lar to those of Colwood soils. Oshtemo soils are in posi- 
tions similar to those of Marlette soils or are slightly 
higher. Aubbeenaubbee soils occupy positions similar to 
those of Capac soils. 

This association is used mainly as cropland. It con- 
tains some of the best agricultural land in the county. 
Some areas are wooded. Excess water is the main limi- 
tation. Unless adequately drained, Colwcod soils are too 
wet for most uses. 

This association has good potential for cropland, pas- 
ture, and woodland. Capac soils have fair potential for 
recreation and fair to poor potential for most engineering 
uses. Colwood soils have poor potential for recreation 
and for most engineering uses. Marlette soils have good 
potential for recreation, sanitary facilities, and building 
sites. 


6. Marlette-Oshtemo-Capac association 


Nearly level to steep, well drained to somewhat poorly 
drained loamy and sanay soils 


This association is on till plains, outwash plains, and 
moraines. It makes up about 21 percent of the county. It 
is about 25 percent Marlette or similar soils, 15 percent 
Oshtemo or similar soils, 15 percent Capac or similar 
soils, and 45 percent soils of minor extent. 

Marlette soils are on hills and higher broad plains with 
slight knolls and ridges. Oshtemo soils are in positions 
similar to those of Marlette soils and in some lower 
areas. Capac soils are in low broad areas and along 
minor drainageways. 

Marlette soils are well drained and moderately well 
drained. Oshtemo soils are well drained. Capac soils are 
somewhat poorly drained. Marlette and Capac soils have 
moderate and moderately slow permeability and a high 
available water capacity. Oshtemo soils have moderately 
rapid permeability and a low available water capacity. 


Marlette soils are undulating to steep. Typically, the 
surface layer is brown fine sandy loam about 9 inches 
thick. The subsoil is about 22 inches thick. The upper 
part is brown loam with fine sandy loam coatings, and 
the lower part is dark yellowish brown and brown, firm 
clay loam. The substratum to a depth of 60 inches is 
brown loam. 

Oshtemo soils are undulating to rolling. Typically, the 
surface layer is dark grayish brown sandy loam about 9 
inches thick. The subsurface layer is dark yellowish 
brown and yellowish brown sandy loam about 7 inches 
thick. The subsoil is about 34 inches thick. The upper 
part is brown, friable sandy loam and the lower part is 
yellowish brown, loose and very friable loamy sand and 
sand. The substratum to a depth of 60 inches is brown 
gravelly sand. 

Capac soils are nearly level and undutating. Typically, 
the surface layer is very dark grayish brown loam about 
9 inches thick. The subsoil is mottled and is about 23 
inches thick. The upper part is light olive brown, friable 
loam, and the lower part is brown and grayish brown, 
firm loam and clay loam. The substratum to a depth of 
60 inches is grayish brown, mottled loam. 

Minor in this association are the somewhat poorly 
drained Brady soils, the poorly drained Houghton soils, 
and the poorly drained and very poorly drained Colwood 
and Brookston soils. Brady soils are in low areas, in 
slight depressions, and along minor drainageways. 
Houghton, Colwood, and Brookston soils are in depres- 
sional areas and in drainageways. 

This association is mainly cropland. Some areas are 
pasture and woodland. The main limitations are an ero- 
sion hazard on Marlette soils, droughtiness and erosion 
on Oshtemo soils, and excess water on Capac soils. 
Most of the rolling and steep areas are woodland and 
pasture. Oshtemo soils are suited to irrigation. 

The nearly level and undulating areas have good po- 
tential for cropland. Oshtemo soils have fair potential. 
This association has good potential for pasture and 
woodland. The nearly level and undulating areas of Mar- 
lette and Oshtemo soils have good potential for most 
kinds of recreation and for most engineering uses. The 
sloping to steep areas of this association have good 
potential for woodland and pasture and fair or poor po- 
tential for all other uses. Capac soils have fair potential 
for most kinds of recreation and fair to poor potential for 
sanitary facilities and building sites. Oshtemo soils are a 
good source of sand and gravel. 


7. Riddies-Hillsdale-Aubbeenaubbee association 


Nearly level to hilly, well drained and somewhat poorly 
drained loamy soils 
This association (fig. 5) is on till plains and moraines. It 


makes up about 4 percent of the county. It is about 25 
percent Riddles or similar soils, 20 percent Hillsdale or 
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similar soils, 20 percent Aubbeenaubbee soils, and 35 
percent soils of minor extent. 

Riddles and Hillsdale soils are on knolls, in higher 
broad areas, and on ridges. Aubbeenaubbee soils are in 
broad low areas, along drainageways, and in shallow 
depressions. 

Riddles and Hillsdale soils are well drained. Aubbeen- 
aubbee soils are somewhat poorly drained. Riddles soils 
have moderate permeabitity and a high available water 
capacity. Hillsdale soils have moderate and moderately 
rapid permeability and a moderate available water capac- 
ity. Aubbeenaubbee soils have moderate permeability in 
the upper part of the solum and moderately slow perme- 
ability in the lower part. They have a high available water 
capacity. 

Riddles soils are undulating to hilly. Typically, the sur- 
face layer is dark brown sandy loam about 8 inches 
thick. The subsurface layer is yellowish brown sandy 
loam about 14 inches thick. The subsoil is about 38 
inches thick. The upper part is dark yellowish brown and 
brown, firm sandy clay loam and clay loam, and the 
lower part is dark yellowish brown, friable sandy loam. 
The substratum to a depth of about 66 inches is yellow- 
ish brown sandy loam. 

Hilisdale soils are undulating to hilly. Typically, the 
surface layer is dark brown sandy loam about 8 inches 
thick. The subsurface layer is yellowish brown sandy 
foam about 2 inches thick. The subsoil is yellowish 
brown and dark yellowish brown, dominantly friable 
sandy loam. It is about 56 inches thick. 

Aubbeenaubbee soils are nearly tevel and undulating. 
Typically, the surface layer is dark grayish brown sandy 
loam about 8 inches thick. The subsurface layer is mot- 
tled brown sandy loam about 9 inches thick. The subsoil 
is mottled and is about 18 inches thick. It is brown, 
friable sandy loam in the upper part and brown, firm clay 
loam in the lower part. The substratum to a depth of 60 
inches is mottled brown loam. 

Minor in this association are the well drained Spinks 
soils, the well drained and moderately well drained Mar- 
Jette soils, the somewhat poorly drained Capac. soils, and 
the poorly drained and very poorly drained Colwood . 
soils. Marlette and Spinks soils are in positions similar to 
those of Riddles soils. Capac soils are in positions simi- 
lar to those of Aubbeenaubbee soils. Colwocd soils are 
in depressional areas and drainageways. 

This association is mainly cropland. Some areas are 
woodland and pasture. The main limitations are an ero- 
sion hazard on Riddles and Hillsdale soils, droughtiness 
on Hillsdale soils, and a seasonal high water table in 
Aubbeenaubbee soils. Many of the rolling and hilly areas 
are pasture and woodland. Many of the undulating areas 
are suited to irrigation. 

This association has good to fair potential for cropland 
and good potential for pasture and woodland. Aubbeen- 
aubbee soils have fair potential for most kinds of recrea- 
tion and for sanitary facilities and building sites. Riddles 
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and Hillsdale soils generally have good potential for 
most kinds of recreation. In the rolling and hilly areas, 
the potential is fair or poor because of the slope. Excess 
water is a limitation to most uses of Aubbeenaubbee 
soils. 


Broad land use considerations 


Deciding what land should be used for residential de- 
velopment is an important issue in the survey area. Each 
year a considerable acreage throughout the county is 
developed for residential use. The general soil map can 
help in planning the general outline for future residential 
areas, but it cannot be used in selecting sites for specific 
residential or other urban type structures. Data on specif- 
ic soils in this survey also can help in planning future 
land use patterns. 

Areas where the soils are severely limited for residen- 
tial and other urban development are extensive. Large 
parts of the Houghton-Palms-Edwards association and 
the Capac-Marlette-Colwood association and some of 
the less sloping parts of the Marlette-Capac-Owosso as- 
sociation have a seasonal high water table, which se- 
verely limits urban development. The steeper parts of the 
Oshtemo-Houghton-Riddles association, the Marlette- 
Oshtemo-Capac association, and the Riddles-Hillsdale- 
Aubbeenaubbee association are severely limited be- 
cause of the slope. 

Large areas of the county have soils that are less 
severely limited than the soils previously mentioned and 
can be developed for urban uses at lower cost. These 
areas are the less sloping, well drained parts of the 
Oshtemo-Houghton-Riddles association, the Marlette- 
Oshtemo-Capac association, and the Riddles-Hillsdale- 
Aubbeenaubbee association. The Marlette-Capac- 
Owosso and the Capac-Marlette-Colwood associations 
have the best potential as farmland and should not be 
overlooked when broad land uses are considered. 

In many areas the soils have good potential for farm- 
ing but poor potential for nonfarm uses. These areas are 
identified as soil associations 2, 5, 6, and 7 on the 
general soil map. In these associations are the Capac, 
Colwood, and Aubbeenaubbee soils, which have good 
potential for farming and are some of the best cropland 
in Ingham County. Wetness is a limitation to farm and 
nonfarm uses of these soils, but with proper drainage 
and shaping of the surface, much of this limitation can 
be overcome. 

Specialty crops, especially lettuce, mint, onions, and 
potatoes, are suited to the soils of the Houghton-Palms- 
Edwards association. 

Most of the soils in the county have good or fair 
potential for woodland. 

The hilly parts of the Oshtemo-Houghton-Riddles as- 
sociation, the Marlette-Oshtemo-Capac association, and 
the Riddles-Hillsdale-Aubbeenaubbee association have 
good potential as sites for parks and extensive recrea- 


tion areas. Hardwood forests enhance the beauty of 
much of these associations. Undrained marshes and 
swamps in the Houghton-Palms-Edward and Oshtemo- 
Houghton-Riddles associations are good as nature study 
areas. All provide habitat for many species of wildlife. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and de- 
veloping soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol 
that identifies the soil on the detailed soil maps. Each 
soil description includes general facts about the soil and 
a brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or 
soils for which the unit is named. Most of the delinea- 
tions shown on the detailed soil map are phases of soil 
series. 

Soils that have profiles that are almost alike make up 
a soil series. Except for allowable differences in texture 
of the surface layer or of the underlying substratum, all 
the soils of a series have major horizons that are similar 
in composition, thickness, and arrangement in the profile. 
A soil series commonly is named for a town or geo- 
graphic feature near the place where a soil of that series 
was first observed and mapped. The Capac series, for 
example, was named for the town of Capac in St. Clair 
County. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a so// 
phase commonly indicates a feature that affects use or 
management. For example, Marlette loam, 12 to 18 per- 
cent slopes, eroded, is one of several phases within the 
Marlette series. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes 
and undifferentiated groups. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
includes some of each of the two or more dominant 


soils, and the pattern and proportion are somewhat simi- 
lar in all areas. Marlette-Boyer complex, 18 to 25 percent 
slopes, is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because there is little value in separating 
them. The pattern and proportion of the soils are not 
uniform. An area shown on the map has at least one of 
the dominant (named) soils or may have all of them. 
Udorthents and Udipsamments is an undifferentiated 
group in this survey area. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map 
unit. Some of these soils have properties that differ sub- 
stantially from those of the dominant soil or soils and 
thus could significantly affect use and management of 
the map unit. These soils are described in the descrip- 
tion of each map unit. Some of the more unusual or 
strongly contrasting soils that are included are identified 
by a special symbol on the soil map. 

Most mapped areas include places that have little or 
no sail material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineat- 
ed on the soil map and given descriptive names. Pits is 
an example. Some of these areas are too small to be 
delineated and are identified by a special symbol on the 
soil map. 

The acreage and proportionate extent of each map 
unit are given in table 4, and additional information on 
properties, limitations, capabilities, and potentials for 
many soil uses is given for each kind of soil in other 
tables in this survey. (See “Summary of tables.”) Many 
of the terms used in describing soils are defined in the 
Glossary. 


Ad—Adrian muck. This very poorly drained, nearly 
level soil is in depressional areas, in drainageways, and 
in broad flat areas. It is subject to frequent flooding. 
Areas are irregular in shape and range from 3 to more 
than 150 acres. 

Typically, the surface layer and subsoil are black muck 
about 29 inches thick. The substratum to a depth of 60 
inches is dark grayish brown and grayish brown sand 
and gravelly loamy sand. In some small areas, it is marl 
or moderately coarse to moderately fine textured materi- 
al. 

Included with this soil in mapping are small areas of 
Houghton soils and small areas of poorly drained and 
very poorly drained mineral soils. Houghton soils do not 
have a mineral substratum. They occur as scattered 
areas throughout the unit and make up about 10 percent 
of the acreage. The poorly drained and very poorly 
drained mineral soils are more stable. They are on low 
knolls and ridges and near the edge of the unit. They 
make up about 5 percent of the unit. 

This Adrian soil has a high water table that rises to 
within 6 inches of the surface in winter and spring. Per- 
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meability is moderately rapid to moderately slow. The 
available water capacity is high. Surface runoff is very 
slow or ponded. 

Most of the acreage is cropland, woodland, and wild- 
life habitat. Small areas are permanent pasture. The po- 
tential is poor for cropland, recreational uses, and most 
engineering uses. It is good for pasture and fair for 
woodland. It is fair for truck and specialty crops. 

The major limitations in cropland are excess water, 
flooding, poor drainage outlets, and unstable soil materi- 
al. Unless drained, this soil is too wet for crops. If it is 
drained, soil blowing and subsidence are problems. 
Windbreaks, crop residue management, and cover crops 
help to control soil blowing. Controlled drainage reduces 
subsidence. Tile drainage and deep ditches are needed 
to remove excess water and improve stability. If placed 
in the sand substratum, the tile needs blinding. Where 
drainage outlets are poor, pumping is needed to remove 
excess water. 

Excess water and flooding limits the use of the soil as 
pasture. Pasturing when the soil is wet causes compac- 
tion and damages the sod. Tile drainage and ditches are 
needed. 

Excess water and unstable soil material are the major 
limitations in woodiand. Equipment limitations, seedling 
mortality, windthrow hazard, and plant competition are 
severe. Harvesting only during dry periods or when the 
soil is frozen helps to overcome the equipment limitation. 
Pianting more seedlings per unit of area and controlling 
plant competition with herbicides improve seedling sur- 
vival. To minimize windthrow damage, the stand should 
be only slightly thinned by cutting. Mature stands can be 
clear cut. 

Building site development and sanitary facilities are 
not practical on this soil. The limitations caused by the 
high water table and flooding are difficult to overcome. 

Capability subclass Vw; Michigan soil management 
group M/4c. 


AnA—Aubbeenaubbee-Capac sandy loams, 0 to 3 
percent slopes. These somewhat poorly drained, nearly 
level and undulating soils are in broad low areas, on low 
ridges and knolls, along drainageways, and in shallow 
depressions. Areas are irregular in shape and range from 
3 to more than 100 acres. Aubbeenaubbee soils make 
up 55 percent of this map unit and Capac soils 25 
percent. Areas of these soils are so small and so intri- 
cately associated that mapping them separately is not 
practical. 

Typically, the Aubbeenaubbee soil has a dark grayish 
brown sandy loam surface layer about 8 inches thick. 
The subsurface layer is mottled brown sandy loam about 
9 inches thick. The subsoil is mottled and about 18 
inches thick. It is brown, friable sandy loam in the upper 
part and brown, firm clay loam in the lower part. The 
substratum to a depth of 60 inches is mottled brown 
loam. In some small areas the substratum is coarse 
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textured. in others it is stratified with coarse to moder- 
ately fine textured sediments. 

Typically, the Capac soil has a dark grayish brown 
sandy loam surface layer about 8 inches thick. The sub- 
soil is about 23 inches thick and mottled. The upper part 
is light olive brown, friable !oam, and the lower part is 
brown and grayish brown, firm loam and clay loam. The 
substratum to a depth of 60 inches is mottled grayish 
brown loam. In some places this soil has a darker col- 
ored surface layer than is typical and lacks the coatings 
in the upper part of the subsoil. In some small areas 
depth to the substratum is less than 26 inches. 

Included with these soils in mapping are small areas of 
Owosso, Marlette, and Brookston soils. Owosso and 
Marlette soils, at the tops of knolls and ridges, are better 
drained. They make up about 5 to 10 percent of the unit. 
Brookston soils, in drainageways and depressional 
areas, are more poorly drained. They make up about 8 
percent of the unit. 

The seasonal high water table rises to within 1 foot to 
3 feet of the surface in the Aubbeenaubbee soil and 
within 1 foot to 2 feet of the surface in the Capac soil in 
winter and spring. Permeability in the Aubbeenaubbee 
soil is moderately rapid in the moderately coarse tex- 
tured upper layers and moderate in the medium and 
moderately fine textured lower layers. Permeability in the 
Capac soil is moderate or moderately slow. For both 
soils, the available water capacity is high and surface 
runoff is slow. 

Most areas are cropland. Some small areas are wood- 
land and permanent pasture. These soils have good 
potential as cropland, pasture, and woodland, fair poten- 
tial for recreational uses, and fair to poor potential for 
most engineering uses. 

The major limitation in cropland is excess water, which 
delays planting and harvesting in many years. Tile drain- 
age is needed. 

The major limitation in pasture is the excess water. 
Pasturing when the soil is wet causes compaction and 
poor tilth. Tile drainage is needed. 

The major hazard in woodland is plant competition. 
Herbicides and tillage are needed to control plant com- 
petition in new plantations. 

The major limitation for recreational use is excess 
water. These soils are wet during wet periods and after 
rains. Surface and tile drains are needed to lower the 
water table. 

The major limitation in using these soils as a building 
site is the excess water. Septic tank filter fields generally 
do not function properly because of the high water table. 
Permeability is an additional limitation if the Capac soil is 
used as a septic tank absorption field. Sanitary facilities 
should be connected to commercial sewers and treat- 
ment facilities if they are available. Because the water 
table is high, dwellings and small buildings should be 
constructed without basements. 


Capability subclass Illw; Michigan soil management 
group 3/2b-2.5b. 


Au—Aurelius muck. This very poorly drained, nearly 
level soil is in depressional areas and drainageways. It is 
subject to frequent flooding. Areas are irregular in shape 
and range from 3 to 100 acres. 

Typically, the upper tayer is black muck about 9 inches 
thick. Below this is about 4 inches of black sedimentary 
peat and 17 inches of grayish brown marl. The substra- 
tum to a depth of 60 inches is dark gray stratified fine 
sandy loam, silt loam, and loamy fine sand. In places the 
muck is less than 8 inches or more than 16 inches thick. 
In places it is underlain by marl or loamy material. 

Included with this soil in mapping are small areas of 
Houghton and Keowns soils.. Houghton soils, near the 
center of this map unit, are less stable. They make up 
about 5 percent of the unit. Keowns soils are more 
permeable. They occur as scattered areas throughout 
the unit and make up about 5 percent of the acreage. 

This Aurelius soil has a high water table that rises to 
within 6 inches of the surface in winter and spring. Per- 
meability is moderately rapid to moderately slow in the 
organic material and slow in the marl and sedimentary 
peat. The available water capacity is high. Surface runoff 
is very slow or ponded. 

Most areas are cropland. Small areas are permanent 
pasture, woodland, and wildlife habitat. The potential is 
poor for cropland, woodland, recreational uses, and most 
engineering uses. It is good for pasture. 

The major limitations in cropland are the excess water, 
flooding, poor drainage outlets, and unstable soil materi- 
al. Unless drained, this soil is too wet for crops. If it is 
drained, soil blowing, subsidence, and plant nutrient defi- 
ciency are problems. Windbreaks, crop residue manage- 
ment, and cover crops help to control soil blowing. Con- 
trolled drainage reduces subsidence. Tile drainage and 
deep ditches are needed to remove excess water and 
improve stability. If placed in the substratum, the tile 
requires blinding. Where drainage outlets are poor, 
pumping is needed to remove excess water. Placing 
fertilizer in bands increases the supply of nutrients. 

Excess water and flooding limit the use of the soil as 
pasture. Pasturing causes compaction and damages the 
sod. Tile drainage and ditches are needed. 

Excess water and unstable soil material are the major 
limitations in woodland. Equipment limitations, seedling 
mortality, windthrow hazard, and plant competition are 
severe. Harvesting only during dry periods or when the 
soil is frozen helps to overcome the equipment limitation. 
Planting more seedlings per unit of area and controlling 
plant competition with herbicides improve seedling sur- 
vival. To minimize windthrow damage, the stand should 
be only slightly thinned by cutting. Mature stands can be 
clear cut. 

Building site development and sanitary facilities are 
not practical on this soil. The limitations caused by the 
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high water table, flooding, and the instability of the soil 
are difficult to overcome. 

Capability subclass |Vw; Michigan soi! management 
group M/MC. 


Bo—Boots muck. This very poorly drained, nearly 
level soil is in depressional areas. It is subject to fre- 
quent flooding. Areas are irregular in shape and range 
from about 10 to 500 acres. 

Typically, the surface layer is black muck about 10 
inches thick. The underlying layers to a depth of 60 
inches are dark brown and dark reddish brown mucky 
peat. In places this soil is muck throughout. 

Included with this soil in mapping are many small 
areas of Adrian, Edwards, and Palms soils, mostly near 
the edges of this map unit. Adrian, Edwards, and Palms 
soils have layers within 51 inches that make drainage 
more difficult. These included soils make up 5 to 10 
percent of the unit. 

This Boots soil has a high water table that rises to 
within 6 inches of the surface in winter and spring. Per- 
meability is moderate or moderately rapid. The available 
water capacity is high. Surface runoff is very slow or 
ponded. 

Most areas are cropland, woodland, and wildlife habi- 
tat. Small areas are permanent pasture. The potential is 
fair for cropland and woodland, good for pasture, and 
poor for recreational uses and most engineering uses. It 
is fair for truck and specialty crops. 

The major limitations in cropland are the excess water, 
flooding (fig. 7), poor drainage outlets, and unstable soil 
material. Unless drained, this soil is too wet for crops. If 
it is drained, soil blowing and subsidence are hazards. 
Tile drainage and deep ditches are needed to remove 
excess water and improve stability. Where drainage out- 
lets are poor, pumping is needed to remove excess 
water. Windbreaks and crop residue management reduce 
subsidence. 

Excess water and flooding limit the use of the soil as 
pasture. Pasturing when the soil is wet causes compac- 
tion and damages the sod. Tile drainage and ditches are 
needed. 

Excess water and unstable soil material are the major 
limitations in woodland. Equipment limitations, seedling 
mortality, windthrow hazard, and plant competition are 
severe. Harvesting only during dry periods or when the 
soil is frozen helps to overcome the equipment limitation. 
Planting more seedlings per unit of area and controlling 
plant competition with herbicides improve seedling sur- 
vival. To minimize windthrow damage, the stand should 
be only slightly thinned by cutting. Mature stands can be 
clear cut. 

Building site development and sanitary facilities are 
not practical on this soil. The limitations caused by the 
high water table, the flooding, and the instability of the 
soil are difficult to overcome. 
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Capability subclass IVw; Michigan soil management 
group Mc. 


BrB—Boyer sandy loam, 0 to 6 percent slopes. 
This well drained, nearly level and undulating soil is on 
broad complex slopes, on low ridges, and on knolls. 
Areas are irregular in shape and range from 3 to more 
than 120 acres. 

Typically, the surface layer is dark brown sandy loam 
about 8 inches thick. The subsurface layer is brown 
loamy sand about 6 inches thick. The friable, strong 
brown subsoil is about 14 inches thick. The upper part is 
sandy loam, and the lower part is gravelly sandy loam. 
The substratum to a depth of 60 inches is yellowish 
brown gravelly sand. Depth to the substratum is ex- 
tremely variable within short distances. In some small 
areas it is less than 22 inches or more than 40 inches. 
Some areas have more clay in the subsoil. 

Included with this soil in mapping are small areas of 
Brady and Matherton soils. Brady and Matherton soils, 
on foot slopes and in shallow depressions and in drain- 
ageways, are less well drained than this Boyer soil. They 
make up 5 to 10 percent of this map unit. 

Permeability is moderately rapid in the upper part of 
this Boyer soil and very rapid in the lower part. The 
available water capacity is low. Surface runoff is slow or 
very slow. 

Most areas are cropland. Small areas are woodland. 
The potential is fair for cropland and good for pasture, 
woodland, recreational uses, and most engineering uses. 

The major limitation in cropland is drought. Cover 
crops, green manure crops, crop residue management, 
manure, and no till cropping systems conserve moisture. 
The soil is suited to irrigation. 

This soil is suitable for pasture. Rotational grazing or 
strip grazing is needed during dry periods. 

The major hazard in woodland is plant competition. 
Cultivation and herbicides are needed to control plant 
competition in new plantations. 

This soil is suitable as a building site. Seepage is a 
problem in sewage lagoons because of the very perme- 
able substratum. Sealing the bottoms of lagoons with 
impermeable material helps to prevent contamination of 
ground water. Septic tank absorption fields may pollute 
the ground water as a result of the moderately rapid 
permeability of the soil. 

Capability subclass Ills; Michigan soil management 
group 4a. 


BsD—Boyer-Spinks loamy sands, 12 to 18 percent 
slopes. These well drained, hilly soils are in pitted areas 
and along streams and drainageways. Areas are irregular 
in shape and range from 3 to 30 acres. Boyer soils are 
at the tops of ridges and knolls, on upper side slopes, 
and at mid slope. They make up about 40 percent of this 
map unit. Spinks soils are at mid slope, on lower side 
slopes, and on broader ridgetops. They make up about 
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30 percent of the unit. Areas of these soils are so small 
and so intricately associated that mapping them sepa- 
rately is not practical. 

Typically, the Boyer soil has a very dark grayish brown 
loamy sand surface layer about 5 inches thick. The sub- 
surface layer is yellowish brown loamy sand about 6 
inches thick. The friable subsoil is about 12 inches thick. 
The upper part is dark brown sandy loam, and the lower 
part is yellowish brown, loose loamy sand. The substra- 
tum to a depth of 60 inches is brown stratified sand and 
gravelly sand. Depth to the substratum is extremely vari- 
able within short distances. In many small areas it is less 
than 22 inches. In some small areas it is more than 40 
inches. 

Typically, the Spinks soil has a very dark grayish 
brown loamy sand surface layer about 5 inches thick. 
The subsoil is about 35 inches thick. The upper part is 
yellowish brown, loose loamy sand, and the lower part is 
light yellowish brown, loose sand with bands of yellowish 
brown, friable loamy sand and light sandy loam. The 
substratum to a depth of 60 inches is light yellowish 
brown sand. In some small areas the total thickness of 
bands in the subsoil is less than 6 inches. In many small 
areas depth to the substratum is less than 36 inches. 

Included with these soils in mapping are small areas of 
soils that have more clay in the subsoil. These included 
soils are on ridgetops, on the tops of knolls, and on 
upper side slopes. They make up 10 percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Boyer soil and very rapid in the lower part. In the 
Spinks soil it is moderately rapid or rapid. For both soils, 
the available water capacity is low and surface runoff is 
medium. 

Most areas are woodland and permanent pasture. 
Some small areas are cropland. These soils have poor 
potential for cropland and most engineering uses, good 
potential for pasture and woodland, and fair to poor 
potential for recreational uses. 

The major hazards in cropland are erosion, drought, 
and soil blowing. Contour farming, stripcropping, close 
growing crops, no till cropping systems, cover crops, 
crop residue management, and manure help to control 
erosion and soil blowing and conserve soil moisture. 

These soils are suitable for pasture. Rotational grazing 
or strip grazing is needed during dry periods. 

The major limitations in woodland are erosion, equip- 
ment limitations, seedling mortality, and plant competi- 
tion. Logging trails and plantation rows on the contour 
reduce the risk of erosion and help to overcome the 
equipment limitation. Herbicides are needed to control 
plant competition and increase seedling survival. 

The major limitation for most recreational uses is 
slope. Paving the paths and trails with wood chips im- 
proves trafficability and reduces erosion. Constructing 
trails on the contour helps to control erosion. 

The major limitations in using these soils as sites for 
buildings and sanitary facilities are the slope, the possi- 


ble pollution of ground water from septic tank absorption 
fields, and the instability of the soil. The slope limitation 
can be reduced by land shaping and constructing roads 
and streets on the contour. Shoring walls helps to pre- 
vent cave ins. 

Capability subclass IVe; Michigan soil management 
group 4a. 


BsE—Boyer-Spinks loamy sands, 18 to 30 percent 
slopes. These well drained, steep and very steep soils 
are in pitted areas and along streams and drainageways. 
Areas are generally irregular in shape. Some are long 
and narrow. They range from 3 to 25 acres. Boyer soils 
are on ridgetops on the tops of knolls, on upper side 
slopes, and at mid slope. They make up 35 percent of 
this map unit. Spinks soils are at mid slope, on lower 
side slopes, and on broader ridgetops. They make up 25 
percent of the unit. Areas of these soils are so small and 
so intricately associated that mapping them separately is 
not practical. 

Typically, the Boyer soil has a very dark grayish brown 
loamy sand surface layer about 5 inches thick. The sub- 
surface layer is yellowish brown loamy sand about 6 
inches thick. The subsoil is about 12 inches thick. The 
upper part is dark brown, friable sandy loam, and the 
lower part is yellowish brown, loose loamy sand. The 
substratum to a depth of 60 inches is brown stratified 
sand and gravelly sand. Depth to the substratum is ex- 
tremely variable within short distances. In many small 
areas it is less than 22 inches. In some small areas it is 
more than 40 inches. 

Typically, the Spinks soil has a very dark grayish 
brown loamy sand surface layer about 5 inches thick. 
The subsoil is about 33 inches thick. The upper part is 
yellowish brown, loose loamy sand, and the lower’ part is 
light yellowish brown, loose sand with bands of yellowish 
brown, friable loamy sand and sandy loam. The substra- 
tum to a depth of 60 inches is light yellowish brown 
sand. In some small areas the total thickness of the 
loamy sand and sandy loam bands in the subsoil is less 
than 6 inches. In many small areas depth to the substra- 
tum is less than 36 inches. 

Included with these soils in mapping are small areas of 
Marlette, Metea, and Owosso soils. These included soils 
are less droughty than the Boyer and Spinks soils. They 
occur as scattered areas throughout the unit. They make 
up 15 to 20 percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Boyer soil and very rapid in the lower part. In the 
Spinks soil it is moderately rapid or rapid. For both soils, 
the available water capacity is low and surface runoff is 
medium or rapid. 

Most areas are woodland and wildlife habitat. Small 
areas are permanent pasture. These soils have poor 
potential for cropland, most engineering uses, and most 
recreational uses. They have fair potential for pasture 
and good potential for woodland. 
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The major hazards in cropland are erosion, drought, 
and soil blowing. Cropping these soils is generally im- 
practical because of the steep slopes. 

The major limitations in pasture are the droughtiness 
and steep slopes. Rotational grazing or strip grazing is 
needed during dry periods. 

The major limitations in woodland are erosion, equip- 
ment limitations, and plant competition. Constructing log- 
ging trails on the contour helps to control erosion and 
overcome the equipment limitation. Herbicides are 
needed to control plant competition on new plantings. 
Seedlings have to be planted by hand in most places. 

The major limitation for recreational use is the slope. 
Paving the paths and trails improves trafficability and 
reduces erosion. Constructing trails on the contour helps 
to control erosion. 

The major limitation in using these soils as sites for 
buildings and sanitary facilities is the slope. The chief 
hazards are the possible pollution of ground water from 
septic tank absorption fields and the cave in of walls cut 
in excavations. Shoring walls helps to prevent cave ins. 

Capability subclass Vle; Michigan soil management 
group 4a. 


ByA—Brady sandy loam, 0 to 3 percent slopes. 
This somewhat poorly drained, nearly level and undulat- 
ing soil is in broad low areas, in depressional areas, and 
along drainageways. Areas are irregular in shape and 
range from 3 to about 100 acres. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 9 inches thick. The subsurface layer is 
mottled grayish brown sandy loam about 5 inches thick. 
The subsoil is 48 inches thick. It also is mottled. The 
upper part is grayish brown, friable sandy loam, the next 
part is brown, very friable loamy sand, and the lower part 
is dark yellowish brown, loose sand. The substratum to a 
depth of about 68 inches is yellowish brown, loose grav- 
elly sand. In some smail areas the depth to the substra- 
tum is between 30 and 40 inches. 

Included with this soil in mapping are small areas of 
Oshtemo and Gilford soils. Oshtemo soils, on slightly 
higher knolls, are better drained than this Brady soil. 
They make up about 5 percent of this map unit. Gilford 
soils, in the more depressional areas and in drain- 
ageways, are more poorly drained. They make up about 
5 percent of the unit. 

This Brady soil has a seasonal high water table within 
1 foot to 3 feet of the surface in winter and spring. 
Permeability is moderately rapid in the upper part of the 
soil and very rapid in the lower part. The available water 
capacity is moderate. Surface runoff is slow. 

Most areas are cropland. Small areas are woodland 
and permanent pasture. The potential is fair for cropland 
and recreational uses, good for pasture and woodland, 
and poor for most engineering uses. 

The major limitation in cropland is the excess water, 
which delays planting and harvesting in many years. Tile 
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drainage is needed. If drained, the soil is slightly 
droughty. Cover crops, green manure crops, crop residue 
management, manure, and no till cropping systems con- 
serve moisture. ; 

The major limitation in pasture is the excess water. 
Pasturing when the soil is wet causes compaction and 
poor tilth. Tile drainage is needed. 

The major hazard in woodland is plant competition. 
Herbicides and tillage help to control plant competition in 
new plantations. 

The major limitation for recreational uses is the excess 
water. This soil is wet during wet periods and after rains. 
Surface and tile drains are needed to lower the water 
table. 

The major limitations in using this soil as a building site 
are the excess water and the instability of the soil when 
excavated. Septic tank filter fields generally do not func- 
tion properly because of the high water table. Seepage 
is a problem in sewage lagoons. Sealing the bottoms of 
lagoons with impermeable material helps to prevent con- 
tamination of ground water. Because of the water table 
and the moderately rapid permeability of the soil, com- 
mercial sewers should be used if they are available. 
Septic tank absorption fields may pollute the ground 
water. Constructing buildings with basements should be 
avoided. Walls cut in excavations tend to cave. Shoring 
walls and pumping out excess water help to prevent 
cave ins. 

Capability subclass Ilw; Michigan soil management 
group 4b. 


CaA—Capac loam, 0 to 3 percent slopes. This 
somewhat poorly drained, nearly level and undulating soil 
is in broad low areas and depressional areas and along 
minor drainageways. Areas are irregular in shape and 
range from 3 to 300 acres. 

Typically, the surface layer is very dark grayish brown 
loam about 9 inches thick. The subsoil is mottled and is 
about 23 inches thick. The upper part is light olive 
brown, friable loam, and the lower part is brown and 
grayish brown, firm loam and clay loam. The substratum 
to a depth of 60 inches is mottled grayish brown loam. In 
many small areas, the surface layer is slightly darker 
than is typical and the faces of peds in the upper part of 
the subsoil do not have brown coatings. 

Included with this soil in mapping are small areas of 
Colwood, Marlette, and Owosso soils. Colwood soils, in 
depressional areas and in drainageways, are more poorly 
drained than this Capac soil. Marlette and Owosso soils, 
on knolls and ridges, are better drained. Included soils 
make up 10 to 15 percent of this map unit. 

This Capac soil has a seasonal high water table within 
1 foot to 2 feet of the surface in winter and spring. 
Permeability is moderate or moderately slow. The availa- 
ble water capacity is high. Surface runoff is slow. 

Most areas are cropland. Some small areas are wood- 
iand and permanent pasture. The potential is good for 
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cropland, pasture, and woodland, fair for recreational 
uses, and fair to poor for most engineering uses. 

The major limitation in cropland is the excess water, 
which delays planting and harvesting in many years. Tile 
and surface drains are needed. 

The major limitation in pasture is the excess water. 
Pasturing when the soil is wet causes compaction and 
poor tilth. Tile drainage is needed. 

The major hazard in woodland is plant competition. 
Herbicides and tillage help to contro! plant competition in 
new plantations. 

The major limitation for recreational uses is the excess 
water. The soil is wet during wet periods and after rains. 
Surface and tile drains are needed to lower the water 
table. 

The major limitation in using this soil as a building site 
is the excess water. Septic tank filter fields do not func- 
tion properly because of the high water table. Permeabil- 
ity also is a limitation. Sanitary facilities should be con- 
nected to commercial sewers and treatment facilities if 
they are available. 

Capability subclass Ilw; Michigan soil management 
group 2.5b. 


Ce—Ceresco fine sandy loam. This somewhat poorly 
drained, nearly level soil is on flood plains along streams 
and rivers. !t is subject to frequent flooding. Areas are 
long or irregular in shape. They range from 3 to 100 
acres. 

Typically, the surface layer is very dark gray fine sandy 
loam about 15 inches thick. The mottled, friable subsoil 
is about 33 inches thick. The upper part is stratified dark 
brown and very dark grayish brown very fine sandy loam. 
The next part is dark yellowish brown very fine sandy 
loam. The lower part is grayish brown fine sandy loam. 
The substratum to a depth of 60 inches is mottled strati- 
fied very dark gray and dark grayish brown loamy fine 
sand. In some small areas this soil has more clay in the 
profile. In some small areas the upper part of the subsoil 
has no mottles, and in other small areas the subsoil is 
grayer. 

Included with this soil in mapping are small areas of 
Gilford soils. Gilford soils, in drainageways and depres- 
sional areas, are more poorly drained. They make up 
about 5 percent of this map unit. 

This Ceresco soil has a seasonal high water table 
within 1 foot to 2 feet of the surface in winter and spring. 
Permeability is moderate or moderately rapid. The availa- 
ble water capacity is moderate. Surface runoff is very 
slow or ponded. 

Most areas are woodland, permanent pasture, and 
wildlife habitat. Some small areas are cropland. The po- 
tential is fair for cropland and recreational uses, good for 
pasture and woodland, and poor for most engineering 
uses. 

The major limitations in cropland are the excess water 
and the flooding. Dikes, levees, deep ditches, and tile 
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drains are needed. Many areas have poor drainage out- 
lets. Many are so small that installing drainage and flood 
protection would be impractical. 

The major limitations in pasture are the excess water 
and the flooding. Pasturing when this soil is wet causes 
compaction and damages the sod. Rotating pastures 
and deferred grazing are needed. 

The major hazard in woodland is plant competition. 
Herbicides and tillage help to control plant competition in 
new plantations. 

The major limitations for recreational uses are the 
excess water and the flooding. This soil is frequently 
flooded and is wet and muddy during wet periods and 
after heavy rains. Surface and tile drains are needed. 
Picnic areas, playgrounds, paths, and trails are generally 
not damaged by floodwater, but they cannot be used 
while flooded. Camp areas, however, should not be lo- 
cated on this soil unless they are protected from flood- 
ing. 

Building site development and sanitary facilities are 
not practical on this soil. The limitations caused by the 
high water table and flooding are difficult to overcome. 

Capability subclass Vw; Michigan soil management 
group L-2c. 


Ch—Cohoctah silt loam. This poorly drained and very 
poorly drained, nearly level soil is in low areas along 
streams and rivers. It is subject to frequent flooding. 
Areas are long and range from about 3 to 100 acres. 

Typically, the surface and subsurface layers are very 
dark grayish brown silt loam 19 inches thick. The sub- 
stratum is dark grayish brown loam in the upper part, 
dark grayish brown and dark brown sandy loam in the 
next part, and olive gray loamy sand in the lower part. In 
some small areas there is a muck surface layer 6 to 16 
inches thick. 

Included with this soil in mapping are small areas of 
Palms soils. Palms soils, in depressional areas through- 
out this map unit, have a muck layer more than 16 
inches thick. They make up about 5 to 10 percent of the 
unit. 

This Cohoctah soil has a high water table within 1 foot 
of the surface in winter and spring. Permeability is mod- 
erately rapid. The available water capacity is high. Sur- 
face runoff is very slow or ponded. 

Most areas are woodland and wildlife habitat. A few 
small areas are cropped. The potential is poor for crop- 
land, recreational uses, and most engineering uses. It is 
fair for pasture and woodland. 

The major limitations in cropland are the excess water 
and the flooding. Dikes, levees, deep ditches, and tile 
drains are needed. Many areas have poor drainage out- 
lets. Many are so small that installing drainage and flood 
protection would be impractical. 

The major limitations in pasture are the excess water 
and the flooding. Pasturing when this soil is wet. causes 


compaction and damages the sod. Rotating pastures 
and deferred grazing should be considered. 

The major limitations in woodland are the equipment 
limitations, seedling mortality, plant competition, and 
windthrow hazard. Harvesting only during dry periods or 
when the soil is frozen helps to overcome the equipment 
limitation. Planting more seedlings per unit of area and 
controlling plant competition with herbicides improve 
seedling survival. To minimize windthrow damage, the 
stand should be only slightly thinned by cutting. Mature 
stands can be clear cut. 

The major limitations for recreational uses are wetness 
and flooding. The soil is frequently flooded and is wet 
during wet periods and after rains. Surface and tile 
drains are needed. Picnic areas, playgrounds, paths, and 
trails are generally not damaged by floodwater, but they 
cannot be used while flooded. Camp areas, however, 
should not be located on this soil unless they are pro- 
tected from flooding. 

Building site development and sanitary facilities are 
not practical on this soil. The limitations caused by the 
high water table and flooding are difficult to overcome. 

Capability subclass Vw; Michigan soil management 
group L-2c. 


Co—Colwood-Brookston foams. These _ poorly 
drained and very poorly drained, nearly level soils are in 
depressional areas and in drainageways. They are sub- 
ject to frequent flooding. Areas are long or irregular in 
shape and range from 3 to 500 acres. Colwood and 
Brookston soils occur throughout this map unit. They 
make up about 45 and 35 percent of the unit. Areas of 
these soils are so small and so intricately associated 
that mapping them separately is not practical. 

Typically, the Colwood soil has a black loam surface 
layer and a silty clay loam subsurface layer about 15 
inches thick. The subsoil is dark gray, firm silty clay loam 
about 11 inches thick. The substratum to a depth of 60 
inches is multicolored, stratified fine sandy loam, loam, 
silty clay loam, and clay loam. In places it is sand or 
gravelly sand. 

Typically, the Brookston soil has a black surface layer 
and a very dark gray loam subsurface layer about 13 
inches thick. The subsoil is about 29 inches thick. The 
upper part is dark gray, friable clay loam. The next part is 
dark gray, firm clay loam. The lower part is gray, firm 
clay loam. The substratum to a depth of 60 inches is 
yellowish brown loam. In places the surface layer is less 
than 10 inches thick. In some small areas it is muck. In 
places depth to effervescent material is less than 24 
inches. 

Included with these soils in mapping are small areas of 
Capac, Kibbie, and Aubbeenaubbee soils. These inciud- 
ed soils, on low ridges and knolls, are better drained 
than Colwood and Brookston soils. They make up about 
15 percent of the unit. 
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These Colwood and Brookston soils have a high water 
table within 1 foot of the surface in winter and spring. 
Permeability is moderate. The available water capacity is 
high. Surface runoff is very slow or ponded. 

Most areas are cropland. Small areas are woodland, 
permanent pasture, and wildlife habitat. The soils have 
good potential for cropland, pasture, and woodland. They 
have poor potential for recreational uses and most engi- 
neering uses. 

The major limitations in cropland are the excess water 
and the flooding. Unless drained, these soils are too wet 
for crops. Tile and surface drains are needed. 

The major limitations in pasture are the excess water 
and the flooding. Pasturing when these soils are wet 
causes compaction and damages the sod. Tile and sur- 
face drains are needed. 

The major limitations in woodland are the equipment 
limitations, windthrow hazard, and plant competition. Har- 
vesting only during dry periods or when the soil is frozen 
helps to overcome the equipment limitation. Planting 
more seedlings per unit of area and controlling plant 
competition with herbicides improve seedling survival. To 
minimize windthrow damage, the stand should be only 
slightly thinned. Mature stands can be clear cut. 

The major limitations for recreational uses are the 
excess water and the flooding. These soils are frequently 
flooded and are wet during wet periods and after rains. 
Surface and tile drains are needed to lower the water 
table. 

The major limitations in using these soils as sites for 
buildings and sanitary facilities are the excess water and 
the flooding. Septic tank filter fields generally do not 
function properly because of the high water table and 
the flooding. These limitations are difficult to overcome. 

‘Capability subclass tlw; Michigan soil management 
groups 2.5c-s, 2.5c. 


Ed—Edwards muck. This very poorly drained, nearly 
level soil is in depressional areas and drainageways. It is 
subject to frequent flooding. Areas are irregular in shape 
and range from 3 to 175 acres. 

Typically, the upper layer is black muck about 29 
inches thick. The substratum to a depth of 60 inches is 
light gray and gray marl. In small areas it is moderately 
coarse to moderately fine textured. 

Included with this soil in mapping are small areas of 
Houghton soils. Houghton soils are more permeabie than 
this Edwards soil. They occur as scattered areas 
throughout this map unit and make up about 5 percent of 
the acreage. 

This Edwards soil has a high water table that rises to 
within 6 inches of the surface in winter and spring. Per- 
meability is moderately slow to moderately rapid in the 
organic material and is variable in the mari. The available 
water capacity is high. Surface runoff is very slow or 
ponded. 
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Most areas are cropland, woodland, and wildlife habi- 
tat. Small areas are permanent pasture. The potential is 
poor for cropland, recreational uses, and most engineer- 
ing uses. It is fair for woodland and good for pasture. 
The soil has potential for truck and specialty crops. 

The major limitations in cropland are the excess water, 
flooding, and unstable soil material. Drainage outlets are 
poor in many places. If the soil is drained, soil blowing 
and subsidence are hazards. Windbreaks, crop residue 
management, and cover crops help to control soil blow- 
ing. Controlled drainage reduces subsidence. Tile drain- 
age and deep ditches are needed to remove excess 
water and improve stability. Where drainage outlets are 
poor, pumping is needed to remove excess water. Per- 
meability can be a problem in places where tile is placed 
in the marl substratum. 

Excess water and flooding limit the use of the soil as 
pasture. Pasturing when the soil is wet causes compac- 
tion and damages the sod. Tile drainage and ditches are 
needed. 

Excess water and unstable soil material are limitations 
in woodland. The equipment limitation, seedling mortality, 
windthrow hazard, and plant competition are severe. 
Harvesting only during dry periods or when the soil is 
frozen helps to overcome the equipment limitation. Plant- 
ing more seedlings per unit of area and controlling plant 
competition with herbicides improve seedling survival. To 
minimize windthrow damage, the stand should be only 
slightly thinned by cutting. Mature stands can be clear 
cut. 

Building site development and sanitary facilities are 
not practical on this soil. The limitations caused by the 
high water table, flooding, and the instability of the soil 
are difficult to overcome. 

Capability subclass IVw; Michigan soil management 
group M/mce. 


EvB—Eleva Variant channery sandy loam, 2 to 6 
percent slopes. This well drained and moderately well 
drained, gently sloping soil is on broad terraces along 
major drainageways. Areas are irregular in shape and 
range from 3 to 100 acres. 

Typically, the surface layer is dark grayish brown chan- 
nery sandy loam about 8 inches thick. The subsurface 
layer is yellowish brown channery sandy loam about 6 
inches thick. The subsoil is dark yellowish brown, friable 
channery sandy loam about 14 inches thick. Bedrock at 
28 inches is dark reddish gray and yellowish brown 
sandstone. In places the depth to the substratum is less 
than 20 inches. In some areas the subsoil does not have 
sandstone fragments. In some small areas the soil is 
somewhat poorly drained. 

Included with this soil in mapping are small areas of 
Brady, Kibbie, Hillsdale, and Oshtemo soils. Hillsdale and 
Oshtemo soils do not have bedrock within 60 inches of 
the surface. They occur as scattered areas throughout 
this map unit and make up about 10 percent of the 
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acreage. Brady and Kibbie soils, on concave slopes and 
along drainageways, are less well drained. They make up 
10 percent of the unit. 

This Eleva variant soil has a seasonal high water table 
that is more than 2 1/2 feet below the surface in winter 
and spring. Permeability is moderately rapid. The availa- 
ble water capacity is low. Surface runoff is slow. 

Most areas are cropland. Small areas are permanent 
pasture. The potential is fair for cropland, good for pas- 
ture, woodland, and recreational uses, and poor for most 
engineering uses. 

The major hazard in cropland is drought. Rock frag- 
ments hinder tillage in some places. Cover crops, green 
manure crops, crop residue management, and no iill 
cropping systems help to conserve soil moisture. 

This soil is suitable for pasture. Rotation grazing or 
strip grazing is needed during dry periods. 

This soil is suitable for woodland. To minimize windth- 
row damage, stands should be only slightly thinned. 

The major limitation for most recreational uses is the 
small stones on the surface. Leveling is difficult because 
of the small stones throughout the soil. 

The depth to rock limits this soil as a site for buildings 
and septic tank absorption fields. Seepage is a problem 
in sewage lagoons. Sealing the bottoms of lagoons with 
impermeable material helps to prevent contamination of 
ground water. 

Capability subclass Ills; Michigan soil management 
group 3/Ra. 


Gf—Gilford sandy loam. This very poorly drained, 
nearly level soil is in depressional areas, in broad low 
areas, and in drainageways. It is subject to frequent 
flooding. Areas are irregular in shape and range from 3 
to 300 acres. 

Typically, the surface layer is black sandy loam about 
10 inches thick. The mottled subsoil is about 29 inches 
thick. The upper part is dark gray, very friable sandy 
loam. The next part is dark gray, firm sandy loam. The 
lower part is dark grayish brown, friable, stratified sandy 
loam and loamy sand. The substratum to a depth of 60 
inches is mottled grayish brown fine sand and light olive 
brown gravelly loamy sand. In many areas the substra- 
tum is medium textured or moderately fine textured. In 
some smal! areas the soil has more clay in the subsoil. 

Included with this soil in mapping are small areas of 
Brady and Palms soils. Brady soils, on low knolls and 
ridges, are better drained than this Gilford soil. They . 
make up 5 to 10 percent of this map unit. Palms soils, in 
the more concave areas of this unit, are less stable. 
They make up about 5 percent of the unit. 

This Gilford soil has a high water table within 1 foot of 
the surface in winter and spring. Permeability is moder- 
ately rapid. The available water capacity is moderate. 
Surface runoff is very slow or ponded. 

Most areas are cropland. Small areas are woodland, 
permanent pasture, and wildlife habitat. The potential is 


good for cropland, pasture, and woodland. It is poor for 
recreational uses and most engineering uses. 

The major limitations in cropland are the excess water 
and the flooding. Unless drained, this soil is too wet for 
crops. If drained, it is slightly droughty. Tile and surface 
drains are needed. Cover crops, green manure crops, 
crop residue management, and no till cropping systems 
conserve soil moisture. 

The major limitations in pasture are the excess water 
and the flooding. Pasturing when this soil is wet causes 
compaction and damages the sod. Tile and surface 
drains are needed. 

The major limitations in woodland are the equipment 
limitation, seedling mortality, windthrow hazard, and plant 
competition. Harvesting only during dry periods or when 
the ‘soil is frozen helps to overcome the equipment limi- 
tation. Planting more seedlings per unit of area and con- 
trolling plant competition with herbicides improve seed- 
ling survival. To minimize windthrow damage, stands 
should be only slightly thinned. Mature stands can be 
clear cut. 

The major limitations for most recreational uses are 
the excess water and the flooding. The soil is frequently 
flooded and is wet during wet periods and after rains. 
Surface and tile drains are needed to lower the water 
table. 

The major limitations in using the soil as a site for 
buildings and sanitary facilities are the excess water and 
the flooding. Septic tank filter fields do not function prop- 
erly because of the high water table and the flooding. 
Seepage is a problem in sewage lagoons. Deep ditches 
and tile drains are needed to lower the water table. 

Capability subclass Ilw; Michigan soil management 
group 4c. 


Gr—Granby loamy fine sand. This poorly drained 
and very poorly drained, nearly level soil is in depres- 
sional areas, in broad low areas, and in drainageways. It 
is subject to frequent flooding. Areas are irregular in 
shape and range from 3 to 15 acres. 

Typically, the surface layer is black loamy fine sand 
about 10 inches thick. The subsoil is mottled, very friable 
loamy fine sand about 38 inches thick. The upper part is 
dark gray, and the lower part is grayish brown. The 
substratum to a depth of 60 inches is mottled grayish 
brown gravelly sand. In some small areas the surface 
layer is less than 10 inches thick. 

Included with this soil in mapping are small areas of 
Adrian, Colwood, Keowns, Sebewa, and Thetford soils. 
Adrian soils, in the more concave areas of this map unit, 
are less stable than this Granby soil. They make up 
about 5 percent of the unit. Colwood, Keowns, and 
Sebewa soils are less droughty and less subject to soil 
blowing when drained. They occur as scattered areas 
throughout the unit and make up 10 percent of the 
acreage. Thetford soils, on low knolls and ridges, are 
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better drained. They make up about 2 to 5 percent of the 
unit. 

This Granby soil has a high water table within 1 foot of 
the surface in winter and spring. Permeability is rapid. 
The available water capacity is low. Surface runoff is 
very slow or ponded. 

Most areas are cropland. Small areas are woodland, 
permanent pasture, and wildlife habitat. The potential is 
fair for cropland and woodland, good for pasture, and 
poor for recreational uses and most engineering uses. 

The major limitations in cropland are the excess water 
and the flooding. Unless drained, this soil is too wet for 
crops. If drained, it is droughty and subject to soil blow- 
ing. Tile and surface drains are needed. Cover crops, 
green manure crops, crop residue management, and no 
till cropping systems help to conserve moisture and con- 
trol soil blowing. 

The major limitations in pasture are the excess water 
and the flooding. Pasturing when this soil is wet causes 
compaction and damages the sod. Tile and surface 
drains are needed. 

The major limitations in woodland are the equipment 
limitation, seedling mortality, windthrow hazard, and plant 
competition. Harvesting only during dry periods or when 
the soil is frozen helps to overcome the equipment limi- 
tation. Planting more seedlings per unit of area and con- 
trolling plant competition with herbicides improve seed- 
ling survival. To minimize windthrow damage, stands 
should be only slightly thinned. Mature stands can be 
clear cut. 

The major limitations for most recreational uses are 
the excess water and the flooding. This soil is wet during 
wet periods and after rains. Surface and tile drains are 
needed to lower the water table. If drained, the sandy 
surface layer is loose. 

The major limitations in using this soil as a site for 
buildings and sanitary facilities are the excess water and 
the flooding. Seepage and excess water are problems in 
sewage lagoons. Septic tank filter fields do not function 
properly because of the high water table and the flood- 
ing. 

Capability subclass Illw; Michigan soil management 
group 5c. 


Ha—Histosols and Aquents, ponded. These are 
nearly level, very poorly drained organic soils and miner- 
al soils of coarse to moderately fine textured material. 
They are on bottom lands, along the edges of lakes, and 
in depressional areas. They are flooded most of the 
time. Areas range from 3 to about 100 acres. 

The natural vegetation is mostly marsh grass, sedge, 
cattail, pond lily, and reed. Shrubs that tolerate wetness 
grow in some places. 

Included with these soils in mapping are small scat- 
tered areas of open water. These areas occur through- 
out this map unit and make up 5 to 10 percent of the 
acreage. 
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The water table is at or above the surface of these 
soils most of the year. Permeability and available water 
capacity are variable. Surface runoff is ponded. 

Most areas provide habitat for wildlife. The potential is 
poor for cropland, pasture, woodland, recreational uses, 
and most engineering uses. 

The major limitations are the flooding and the high 
water table. Drainage is generally not feasible. The soils 
are too wet for most crops, pasture grasses, and trees. 

Because of the high water table and the unstable 
organic soils, building site development is generally not 
feasible. 

Not assigned to capability or management groups. 


Hn—Houghton muck. This very poorly drained, nearly 
level soil is in depressional areas, in areas surrounding 
lakes, and in drainageways. It is subject to frequent 
flooding. Areas are irregular in shape and range from 3 
to 300 acres. 

Typically, the surface layer is black muck about 8 
inches thick. The underlying layers to a depth of 60 
inches are dark reddish brown and black muck. In places 
more than 2 inches of sedimentary peat is within 51 
inches of the surface. 

Included with this soil in mapping are small areas of 
Palms, Adrian, Edwards, and Napoleon soils. Palms, 
Adrian, and Edwards soils have layers within 51 inches 
that make drainage more difficult. They occur as scat- 
tered areas throughout this map unit and make up 10 
percent of the acreage. Napoleon soils, in areas away 
from moving water, are more acid than this Houghton 
soil. They make up about 5 percent of the unit. 

This Houghton soil has a high water table that rises to 
within 1 foot of the surface in winter and spring. Perme- 
ability is moderately slow to moderately rapid. The avail- 
able water capacity is high. Surface runoff is very slow or 
ponded. 

Most areas are cropland, woodland, and wildlife habi- 
tat. Small areas are permanent pasture. The potential is 
fair for cropland and woodland, good for pasture, and 
poor for recreational uses and most engineering uses. It 
is good for truck and specialty crops. 

The major limitations in cropland are the excess water, 
flooding, poor drainage outlets, and unstable soil materi- 
al. If the soil is drained, soil blowing and subsidence are 
hazards. Tile drainage and deep ditches are needed. 
Where drainage outlets are poor, pumping is needed. 
Windbreaks, crop residue management, and cover crops 
heip to control soil blowing. Controlled drainage reduces 
subsidence. 

Excess water and flooding limit the use of the soil as 
pasture. Pasturing causes compaction and damages the 
sod. Tile drainage and ditches are needed. 

Excess water and unstable soil material are the major 
limitations in woodland. The equipment limitation, seed- 
ling mortality, windthrow hazard, and plant competition 
are severe. Harvesting only during dry periods or when 
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the soil is frozen helps to overcome the equipment limi- 
tation. Planting more seedlings per unit of area and con- 
trolling plant competition with herbicides improve seed- 
ling survival. 

To minimize windthrow damage, stands should be only 
slightly thinned by cutting. Mature stands can be clear 
cut. 

Building site development and sanitary facilities are 
not practical on this soil. The limitations caused by the 
high water table, flooding, and the instability of the soil 
are difficult to overcome. 

Capability subclass Illw; Michigan soil management 
group Mc. 


Ka—Keowns very fine sandy loam. This poorly 
drained, nearly level soil is in depressional areas and 
drainageways. It is subject to frequent flooding. Areas 
are long or irregular in shape and range from 3 to 500 
acres. 

Typically, the surface layer is very fine sandy loam 
about 10 inches thick. The subsoil is about 19 inches 
thick, and it is mottled. The upper part is dark grayish 
brown, friable fine sandy loam. The next part is grayish 
brown, friable fine sandy loam. The lower part is light 
yellowish brown, very friable, stratified very fine sandy 
loam and loamy very fine sand. The substratum to a 
depth of 60 inches is mottled brownish gray, stratified 
fine sand, loamy very fine sand, and very fine sandy 
loam. In places this soil contains strata of sand, coarse 
sand, or gravelly sand. In places the surface layer is less 
than 10 inches thick. 

Included with this soil in mapping are small areas of 
Brady, Kibbie, and Palms soils. Kibbie and Brady soils, 
on low ridges and knolls, are less poorly drained than 
this Keowns soil. They make up about 10 to 15 percent 
of this map unit. Palms soils, in slightly more depres- 
sional areas, are less stable. They make up 5 percent of 
the unit. 

This Keowns soil has a high water table within 1 foot 
of the surface in winter and spring. Permeability is mod- 
erate. The available water capacity is high. Surface 
runoff is very slow or ponded. 

Most areas are cropland. Small areas are permanent 
pasture, wildlife habitat, and woodland. The potential is 
fair for cropland, good for pasture and woodland, and 
poor for recreational uses and most engineering uses. 

The major limitations in cropland are the excess water 
and the flooding. Unless drained, this soil is too wet for 
crops. Tile and surface drains are needed. This soil 
tends to plug tile drains unless they are blinded. 

The major limitations in pasture are the excess water 
and the flooding. Pasturing when this soil is wet causes 
compaction and damages the sod. Tile and surface 
drains are needed. 

The major limitations in woodland are the equipment 
limitation, seedling mortality, windthrow hazard, and plant 
competition. Harvesting only during dry periods or when 
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the soil is frozen helps to overcome the equipment limi- 
tation. Planting more seedlings per unit of area and con- 
trolling plant competition with herbicides improve seed- 
ling survival. To minimize windthrow damage, stands 
should be only slightly thinned. Mature stands can be 
clear cut. 

The major limitations in using this soil as a site for 
buildings, sanitary facilities, and sewage lagoons are the 
excess water and the flooding. Septic tank filter fields do 
not function properly because of the high water table 
and flooding. Seepage is a problem in sewage lagoons 
unless the bottom of the lagoons is sealed with imper- 
meable material. 

Capability subclass Illw; Michigan soil management 
group 3c-s. 


KbA—Kibbie loam, 0 to 3 percent slopes. This 
somewhat poorly drained, nearly tevel and undulating soil 
is in broad low areas, on low ridges and knolls, along 
drainageways, and in shallow depressions. Areas are 
irregular in shape and range from 3 to 100 acres. 

Typically, the surface layer is very dark grayish brown 
loam about 9 inches thick. The subsurface layer is brown 
sandy loam about 2 inches thick. The subsoil is about 17 
inches thick, and it is mottled. The upper part is dark 
brown, friable clay loam. The next part is dark brown, 
firm silty clay loam. The lower part is yellowish brown, 
friable sandy clay loam. The substratum to a depth of 60 
inches is mottled grayish brown, stratified silt loam, loam, 
and sandy loam. In some small areas the surface layer is 
lighter colored. In some the substratum is nonstratified, 
medium to maderately fine textured material. In others 
the subsoil contains less clay. 

included with this soil in mapping are small areas of 
Colwood, Keowns, and Sisson soils. Colwood and 
‘Keowns soils, in drainageways and depressional areas, 
are more poorly drained than this Kibbie soil. Sisson 
soils, on tops of knolls and ridges, are better drained. 
These included soils make up 10 to 15 percent of this 
map unit. 

This Kibbie soil has a seasonal high water table within 
1 foot to 2 feet of the surface in winter and spring. 
Permeability is moderate. The available water capacity is 
high. Surface runoff is slow. 

Most areas are cropland. Small areas are woodland 
and permanent pasture. The potential is good for crop- 
land, pasture, and woodland. It is fair for recreational 
uses and poor for most engineering uses. 

The major limitation in cropland is the excess water, 
which delays planting and harvesting in many years. Tile 
drainage is needed. ° 

The major limitation in pasture is the excess water. 
Pasturing when this soil is wet causes compaction and 
poor tilth. Tile drainage is needed. 

The major hazard for newly planted trees is plant com- 
petition. Control through the use of herbicides and culti- 
vation is needed. 
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The major limitation for recreational uses is the excess 
water. The soil is wet during wet periods and after rains. 
Surface and tile drains are needed to lower the water 
table. 

The major limitation in using this soil as a site for 
buildings and sanitary facilities is the excess water. 
Septic tank filter fields do not function properly because 
of the seasonal high water table. Sanitary facilities 
should be connected to commercial sewers and treat- 
ment facilities if they are available. Seepage is a problem 
in sewage lagoons unless the bottom of the lagoons is 
sealed with impermeable material. 

Capability subclass Ilw; Michigan soil management 
group 2.5b-s. 


Ln—Lenawee silty clay loam. This poorly and very 
poorly drained soil is in depressional areas and in drain- 
ageways. It is subject to frequent flooding. Areas range 
from 5 to about 40 acres. 

Typically, the surface layer is black silty clay loam 
about 8 inches thick. The mottled dark gray subsoil is 
about 22 inches thick. The upper part is very firm silty 
clay, and the lower part is firm silty clay loam. The 
substratum to a depth of 60 inches is stratified olive 
brown silt loam and clay loam and grayish brown sand. 
In small areas the subsoil contains less clay. In small 
areas the surface layer is lighter colored, and the subsoil 
is less gray. 

This Lenawee soil has a high water table within 1 foot 
of the surface in winter and spring. Permeability is mod- 
erately slow. The available water capacity is high. Sur- 
face runoff is very slow or ponded. 

Most areas are cropland. Small areas are woodland, 
permanent pasture, and wildlife habitat. The potential is 
good for cropland, pasture, and woodland. It is poor for 
recreational uses and most engineering uses. 

The major limitations in cropland are the excess water 
and the flooding. Unless drained, this soil is too wet for 
crops. Good tilth is difficult to maintain. Tile and surface 
drains are needed. Cover crops, green manure crops, 
crop residue management, and no till cropping systems 
or tilling under proper moisture conditions help to main- 
tain good tilth. 

The major limitations in pasture are the excess water 
and the flooding. Pasturing when this soil is wet causes 
compaction and damages the sod. Tile and surface 
drains are needed. 

The major limitations in woodland are the equipment 
limitation, seedling mortality, windthrow hazard, and plant 
competition. Harvesting only during dry periods or when 
the soil is frozen helps to overcome the equipment limi- 
tation. Planting more seedlings per unit of area and con- 
trolling plant competition with herbicides improve seed- 
ling survival. To minimize windthrow damage, stands 
should be only slightly thinned. Mature stands can be 
clear cut. 


INGHAM COUNTY, MICHIGAN 


The major limitations in using this soil as a building site 
are the excess water and the flooding. Septic tank filter 
fields do not function properly because of the high water 
table, the flooding, and the slow permeability. Sanitary 
facilities should be connected to commercial sewers and 
treatment facilities if they are available. 

Capability subclass Ilw; Michigan soil management 
group 1.5c. 


MaB—Marlette fine sandy loam, 2 to 6 percent 
slopes. This moderately well drained, undulating soil is 
on broad complex slopes, on ridgetops and low knolls, 
and on side slopes. Areas are irregular in shape and 
range from 3 to 500 acres. 

Typically, the surface layer is brown fine sandy loam 
about 9 inches thick. The subsoil is about 22 inches 
thick. The upper part is brown loam with fine sandy loam 
coatings. The lower part is dark yellowish brown and 
brown, firm clay loam. The substratum to a depth of 60 
inches is brown loam. In many areas there are no coat- 
ings in the upper part of the subsoil. In some small areas 
there is less clay and more sand in the upper part of the 
subsoil. In small areas depth to the substratum is less 
than 25 inches or more than 40 inches. 

Included with this soil in mapping are small areas of 
Capac and Aubbeenaubbee soils. These soils, on foot 
slopes, in shallow depressions, and in drainageways, are 
less well drained than this Marlette soil. They make up 
10 to 15 percent of this map unit. 

This Marlette soil has a seasonal high water table 
2 1/2 feet to 6 feet below the surface in winter and 
spring. Permeability is moderate or moderately slow. The 
available water capacity is high. Surface runoff is 
medium. 

Most areas are cropland. Small areas are woodland 
and pasture. The potential is good for cropland, pasture, 
woodland, recreational uses, and most engineering uses. 

The major limitations in cropland are the erosion 
hazard and poor tilth. Diversions, cover crops, grass wa- 
terways, and no till cropping systems help to control 
erosion. Tilling only when the soil is dry and adding 
organic matter—manure, green manure crops, and crop 
residue—improve tilth. 

This soil is suitable for woodland. Herbicides and til- 
lage are needed to control plant competition in new 
plantations. 

This soil has few limitations for recreational uses. 
Slope is a moderate limitation to playgrounds. Slopes 
can be shaped and leveled to provide playground sites. 

The major limitation in using this soil as a building site 
is wetness. The water table is as shallow as 30 inches 
during wet periods. Frost action is a problem on local 
roads and streets. Sanitary facilities should be connect- 
ed to commercial sewers and treatment facilities if they 
are available. Frost action on local roads and streets can 
be controlled by replacing or covering the upper layer of 
the soil with suitable base material. 


19 


Capability subclass lle; Michigan soil management 
group 2.5a. 


MaC—Marlette fine sandy loam, 6 to 12 percent 
slopes. This well drained, rolling soil is on ridges, on 
knolis, and along streams and drainageways. Areas are 
irregular in shape and range from 3 to 60 acres. 

Typically, the surface layer is brown fine sandy loam 
about 9 inches thick. The firm subsoil is about 20 inches 
thick. The upper part is loam with fine sandy loam coat- 
ings. The next part is dark yellowish brown clay loam. 
The lower part is brown clay loam. The substratum to a 
depth of 60 inches is brown loam. In many areas there 
are no coatings in the upper part of the subsoil. In some 
small areas there is less clay and more sand in the 
upper part of the subsoil. In some small areas depth to 
the substratum is less than 25 inches. 

Included with this soil in mapping are small areas of 
Boyer and Oshtemo soils. Boyer and Oshtemo soils, on 
knolls, ridges, and lower side slopes, are droughty. They 
make up 5 to 10 percent of the map unit.. 

Permeability is moderate or moderately slow in this 
Marlette soil. The available water capacity is high. Sur- 
face runoff is medium. 

Most areas are cropland. Small areas are woodland. 
The potential is fair for cropland, most recreational uses, 
and most engineering uses. It is good for pasture and 
woodland. 

The major limitations in cropland are erosion and poor 
tilth. Diversions, crop rotations, cover crops, grass water- 
ways, and no till cropping systems help to control ero- 
sion. Tilling only when the soil is dry and adding organic 
matter—manure, green manure crops, and crop resi- 
due—improve tilth. 

This soil is suitable for woodland. Plant competition is 
a hazard. Control through the use of herbicides and 
tillage is needed in new plantations. 

The major limitation for most recreational uses is 
slope. Paving paths and trails improves trafficability and 
reduces erosion. 

The major limitation in using this soil as a building site 
is slope. Permeability is moderately slow in septic tank 
absorption fields. The slope makes the construction of 
sewage lagoons difficult. Sanitary facilities should be 
connected to commercial sewers and treatment facilities 
if they are available. 

Capability subclass Ille; Michigan soil management 
group 2.5a. 


MeD2—Marlette loam, 12 to 18 percent slopes, 
eroded. This well drained, hilly soil is on ridges and 
knolls and along streams and drainageways. Areas are 
irregular in shape and range from 3 to about 40 acres. 

Typically, the surface layer is dark brown loam about 6 
inches thick. The subsoil is firm, dark brown clay loam 
about 19 inches thick. The substratum to a depth of 60 
inches is dark brown loam. In some small areas there is 
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less clay and more sand in the upper part of the subsoil. 
In many places the depth to the substratum is less than 
25 inches. 

Included with this soil in mapping are small areas of 
Boyer and Oshtemo soils. Boyer and Oshtemo soils, at 
mid slope, on lower side slopes, and on knolls and 
ridges, are droughty. They make up to 10 to 15 percent 
of the map unit. 

Permeability is moderate or moderately slow in this 
Marlette soil. The available water capacity is high. Sur- 
face runoff is rapid. 

Most areas are cropland and permanent pasture. 
Small areas are woodland. The potential is poor for crop- 
land, most recreational uses, and most engineering uses. 
It is fair for pasture and good for woodland. 

The major problems in cropland are erosion and poor 
tilth. This hilly soil is eroded and is difficult to keep in 
good tilth. It should be used only for hay and close 
growing crops. 

The major limitations in pasture are erosion and the 
slope. Keeping an adequate cover of grass and contour 
or no till seeding help to control erosion. Spreading fertil- 
izer is difficult because of the slope. It should be done 
on the contour. 

The major hazard in woodland is plant competition. 
Control through the use of herbicides and tillage is 
needed in new plantations. 

The major limitation for most recreational uses is 
slope. Paving paths and trails improves trafficability and 
reduces the risk of erosion. 

The major limitation in using this soil as a building site 
is the slope. Local roads and streets can be constructed 
on the contour in some places. The moderate to moder- 
ately slow permeability limits the use of this soil as a 
septic tank absorption field. Sanitary facilities should be 
connected to commercial sewers and treatment facilities 
if they are available. 

Capability subclass Vle; Michigan soil management 
group 2.5a. 


MoE—Marlette-Boyer complex, 18 to 25 percent 
slopes. These well drained, steep soils are on hills and 
ridges. Areas are irregular in shape and range from 5 to 
more than 50 acres. Marlette soils make up about 35 
percent of this map unit and Boyer soils about 30 per- 
cent. Areas of these soils are so small and so intricately 
associated that mapping them separately is not practical. 

Typically, the Marlette soil has a very dark grayish 
brown sandy loam surface layer about 4 inches thick. 
The subsurface layer is brown loam about 5 inches thick. 
The firm subsoil is about 18 inches thick. The upper part 
is brown toam with fine sandy loam coatings. The next 
part is dark yellowish brown clay loam. The lower part is 
brown clay loam. The substratum to a depth of 60 inches 
is brown loam. In some areas there is more sand and 
less clay in the upper part of the subsoil. In some areas 
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the depth to the substratum is less than 25 inches or 
more than 40 inches. 

Typically, the Boyer soil has a very dark grayish brown 
loamy sand surface layer 4 inches thick. The subsurface 
layer is yellowish brown loamy sand about 5 inches 
thick. The subsoil is about 12 inches thick. The upper 
part is dark brown, friable sandy loam, and the lower part 
is yellowish brown, loose loamy sand. The substratum to 
a depth of 60 inches is brown, stratified sand and gravel- 
ly sand. Depth to the substratum is extremely variable 
within short distances. In many areas it is less than 22 
inches. In some it is more than 40 inches. In places 
tayers of loam and sandy loam substratum are below a 
depth of 40 inches. 

included with these soils in mapping are small areas of 
Spinks soils. Also included are areas where. slopes are 
more than 25 percent. Spinks soils are more droughty. 
They make up 10 to 15 percent of this map unit. 

Permeability is moderate or moderately slow in the 
Marlette soil. It is moderately rapid in the upper part of 
the Boyer soil and very rapid in the lower part. The 
available water capacity is high in the Marlette soil and 
low in the Boyer soil. Surface runoff is rapid in the Boyer 
soil and very rapid in the Marlette soil. 

Most of this unit is permanent pasture, woodland, rec- 
reation land, or woodland wildlife habitat. Small areas 
are mined for sand and gravel. These soils have poor 
potential for cropland, most engineering uses, and most 
recreational uses. They have fair potential for pasture 
and good potential for woodland. 

The major hazards in cropland are erosion, drought, 
and soil blowing. Because of the steep slopes, cropping 
these soils is generally impractical. 

The major limitations in pasture are droughtiness and 
steep slopes. Rotational grazing or strip grazing is 
needed during dry periods. The slope makes seeding 
and fertilizing difficult. 

The major limitations in woodland are erosion, equip- 
ment limitation, and plant competition. Logging trails 
should be constructed on the contour. Herbicides help to 
control plant competition in new plantations. Seedlings 
have to be hand planted in most places. 

The major limitation for recreational use is the slope. 
Paving paths and trails improves trafficability and re- 
duces the risk of erosion. Trails should be constructed 
on the contour. 

The major limitation in using these soils as sites for 
buildings and sanitary facilities is the slope. Good sites 
for buildings, waste disposal, and sewage lagoons are 
limited on this unit because of slope. : 

Capability subclass Vic; Michigan soil management 
groups 2.5a, 4a. 


MrA—Matherton sandy loam, 0 to 3 percent 
slopes. This somewhat poorly drained, nearly level and 
undulating soil is in broad low areas, on low ridges and 
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knolls, and along minor drainageways. Areas are irregu- 
lar in shape and range from 3 to about 100 acres. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 9 inches thick. The mottled dominantly 
brown subsoil is about 29 inches thick. The upper part is 
friable sandy loam. The next part is firm clay loam. The 
lower part is friable loam. The substratum to a depth of 
60 inches is mottled yellowish brown gravelly sand. In 
some areas the surface layer is lighter colored. In some 
areas the depth to the substratum is more than 40 
inches. 

Included with this soil in mapping are small areas of 
Boyer and Sebewa soils. Boyer soils, in slightly higher 
positions on knolls and low ridges, are better drained 
than this Matherton soil. They make up about 5 percent 
of this map unit. Sebewa soils, in slightly depressional 
areas, are more poorly drained. They make up about 10 
percent of the unit. 

This Matherton soil has a seasonal high water table 
within 1 foot to 2 feet of the surface in winter and spring. 
Permeability is moderate in the solum and rapid in the 
substratum. The available water capacity is moderate. 
Surface runoff is slow. 

Most areas are cropland. Small areas are woodland 
and permanent pasture. The potential is good for crop- 
land, pasture, and woodland. It is fair for most recre- 
ational uses and poor for most engineering uses. 

The major limitation in cropland is the excess water, 
which delays planting and harvesting in many years. Tile 
drainage is needed. If drained, the soil is slightly 
droughty. Cover crops, green manure crops, crop residue 
management, manure, and no till cropping systems help 
to conserve soil moisture. 

The major limitation in pasture is the excess water. 
Pasturing when the soil is wet causes compaction and 
poor tilth. Tile drainage is needed. 

This soil is suitable for woodland. The major hazard is 
severe plant competition. Herbicides and tillage help to 
control plant competition in new plantations. 

The major limitation for recreational uses is the excess 
water. This soil is wet during wet periods and after rains. 
Surface and tile drains are needed to lower the water 
table. 

The major limitation in using this soil as a building site 
is the excess water. Septic tank filter fields do not func- 
tion properly because of the seasonal high water table. 
Seepage is a problem in sewage lagoons. Sanitary facili- 
ties should be connected to commercial sewers and 
treatment facilities if they are available. Sealing the bot- 
toms of lagoons with impermeable material helps to pre- 
vent contamination of ground water. 

Capability subclass liw; Michigan soil management 
group 3b. 


MtB—Metea loamy sand, 2 to 6 percent slopes. 
This well drained, undulating soil is on the sides of low 
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ridges and on broad slopes. Areas are irregular in shape 
and range from 3 to 25 acres. 

Typically, the surface layer is very dark gray loamy 
sand about 4 inches thick. The subsoil is about 34 
inches thick. The upper part is yellowish brown and dark 


‘yellowish brown, very friable loamy sand. The next part 


is yellowish brown, loose sand. The lower part is dark 
yellowish brown, firm clay loam. The substratum to a 
depth of 60 inches is mottled yellowish brown loam. In 
places the depth to the moderately fine textured material 
is 40 to 60 inches. 

Included with this soil in mapping are small areas of 
Marlette soils. These included soils occur as scattered 
areas throughout this unit and make up about 15 percent 
of the acreage. 

Permeability is very rapid in the upper part of this 
Metea soil and moderate or moderately slow in the lower 
part. The available water capacity is moderate. Surface 
runoff is slow. 

Most areas are cropland. Small areas are woodland 
and pasture. The potential is fair for cropland, most rec- 
reational uses, and most engineering uses. It is good for 
pasture and woodland. 

The major hazards in cropland are water erosion and 
soil blowing. The soil is also slightly droughty. Wind- 
breaks, cover crops, contour stripcropping, and crop resi- 
due help to control soil blowing. Cover crops, green 
manure crops, contour farming, crop residue manage- 
ment, manure, and no till cropping systems help to con- 
trol erosion and conserve moisture. 

This soil is suitable for pasture. Rotational grazing or 
strip grazing is needed during dry periods. 

The major hazard in woodland is seedling mortality. 
Planting more seedlings per unit of area and keeping 
new plantations free of weeds improve seedling survival. 

The major limitation for most recreational use is the 
sandy surface layer. A layer of medium textured topsoil 
is needed. 

The major limitation in septic tank absorption fields is 
the moderately slow or moderate permeability. In most 
areas sanitary facilities should be connected to commer- 
cial sewers and treatment facilities if they are available. 

Capability subclass ille; Michigan soil management 
group 4/2a. 


MtC—Metea loamy sand, 6 to 12 percent slopes. 
This well drained, rolling soil is on side slopes of ridges. 
Areas are irregular in shape and range from 3 to 15 
acres. 

Typically, the surface layer is very dark gray loamy 
sand about 6 inches thick. The subsoil is about 32 
inches thick. The upper part is yellowish brown and dark 
yellowish brown, very friable sand, and the lower part is 
dark yellowish brown, firm clay loam. The substratum to 
a depth of 60 inches is yellowish brown loam. Moderate- 
ly eroded areas make up about 10 percent of this map 
unit. They are yellowish brown on the surface. In places 
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the depth to the moderately fine textured material is 40 
to 60 inches. 

Included with this soil in mapping are small areas of 
Marlette soils. Marlette soils, at the tops of knolls and 
ridges, are less droughty than this Metea soil. They 
make up about 10 percent of the unit. 

Permeability is very rapid in the upper part of this 
Metea soil and moderate or moderately slow in the lower 
part. The available water capacity is moderate. Surface 
runoff is slow. 

Most areas are cropland. Small areas are woodland 
and pasture. The potential is fair for cropland, most rec- 
reational uses, and most engineering uses. It is good for 
pasture and woodland. 

The major hazards in cropland are erosion and soil 
blowing. The soil is also slightly droughty. Windbreaks, 
cover crops, contour stripcropping, and crop residue help 
to control soil blowing. Cover crops, green manure 
crops, contour farming, crop rotations, crop residue man- 
agement, manure, and no till cropping systems help to 
control erosion and conserve soil moisture. 

This soil is suitable for pasture. Rotational grazing or 
strip grazing is needed during dry periods. 

The major hazard in woodland is seedling mortality. 
Planting more seedlings per unit of area and keeping 
new plantations free of weeds improve seedling survival. 

The major limitations for most recreational uses are 
the sandy surface layer and slope. A layer of medium 
textured topsoil is needed. The slope makes it difficult to 
shape and level areas for playgrounds. 

The major limitation in septic tank absorption fields is 
the moderately slow or moderate permeability. Slope is a 
major limitation in constructing sewage lagoons. In most 
areas sanitary facilities should be connected to commer- 
cial sewers and treatment facilities if they are available. 

Capability subclass Ile; Michigan soil management 
group 4/2a. 


Na—Napoleon muck. This very poorly drained, nearly 
level soil is in depressional areas and broad low areas. It 
is subject to frequent flooding. Areas range from about 5 
to 100 acres. 

Typically, the surface layer is dark reddish brown 
mucky peat and muck about 6 inches thick. The underly- 
ing layers to a depth of 60 inches are dark reddish 
brown mucky peat. In places the organic layers are less 
than 51 inches thick. 

Included with this soil in mapping are small areas of 
Boots and Houghton soils and small areas of Histosols 
and Aquents, ponded. Boots and Houghton soils, mostly 
at the edge of this map unit, are less acid than this 
Napoleon muck. They make up 10 percent and 5 per- 
cent of the unit. 

This Napoleon muck has a high water table that rises 
to within 1 foot of the surface in winter and spring. 
Permeability is moderate or moderately rapid. The availa- 
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ble water capacity is high. Surface runoff is very slow or 
ponded. 

Most areas are woodland wildlife habitat. The potential 
is poor for cropland, most recreational uses, and most 
engineering uses. It is fair for pasture and woodland. 

The major limitations in cropland are excess water, 
flooding, poor drainage outlets, and unstable soil materi- 
al. Unless drained, this soil is too wet for crops. If it is 
drained, soil blowing and subsidence are problems. This 
soil is too acid for some crops. 

Excess water and flooding limit the use of this soil as 
pasture. Pasturing when the soil is wet causes compac- 
tion and damages the sod. Tile drainage and ditches are 
needed. 

Excess water and unstable soil material are the major 
limitations in woodland. The equipment limitation, seed- 
ling mortality, windthrow hazard, and plant competition 
are problems. Harvesting only during dry periods or 
when the soil is frozen helps to overcome the equipment 
limitation. Planting more seedlings per unit of area and 
controlling plant competition with herbicides improve 
seedling survival. To minimize windthrow damage, stands 
should be only slightly thinned by cutting. Mature stands 
can be clear cut. 

Building site development and sanitary facilities are 
not practical on this soil. The limitations caused by the 
high water table, flooding, and the instability of the soil 
are difficult to overcome. 

Capability subclass Viw; Michigan soil management 
group Mc-a. 


OsB—Oshtemo sandy loam, 0 to 6 percent slopes. 
This well drained, nearly level and undulating soil is on 
broad complex slopes and on Jow ridges and knolls. 
Areas are irregular in shape and range from 3 to about 
600 acres. 

Typically, the surface layer is dark grayish brown 
sandy loam about 9 inches thick. The subsurface layer is 
dark yellowish brown sandy loam about 7 inches thick. 
The subsoil is about 34 inches thick. The upper part is 
brown, friable sandy loam, and the lower part is yellow- 
ish brown, loose and very friable sand and loamy sand. 
The substratum to a depth of 60 inches is brown gravelly 
sand. In small areas the depth to the substratum is less 
than 40 inches. In places it is more than 60 inches. 

Included with this soil in mapping are small areas of 
Brady soils. Brady soils, in shallow depressions, in drain- 
ageways, and on foot slopes, are not so well drained as 
the Oshtemo soil. They make up 5 to 10 percent of the 
unit. 

Permeability is moderately rapid in this Oshtemo soil. 
The available water capacity is moderate. Surface runoff 
is slow or very slow. 

Most areas are cropland. Small areas are woodland 
and pasture. The potential is fair for cropland and good 
for pasture, woodland, recreational uses, and most engi- 
neering uses. 
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The major hazard in cropland is drought. Cover crops, 
green manure crops, crop residue management, manure, 
and no till cropping systems help to conserve moisture. 
The soil is suited to irrigation. 

This soil is suitable for pasture. Rotational grazing or 
strip grazing is needed during dry periods. 

This soil is suitable for woodland. Plant competition is 
a moderate hazard. Herbicides and tillage help to control 
plant competition in new plantations. 

This soil is suitable for most recreational uses. Level- 
ing and shaping are needed in the more sloping areas if 
they are to be used as playground sites. 

This soil is suitable as a building site. Sealing the 
bottoms of lagoons with impermeable material helps to 
prevent contamination of ground water. 

Capability subclass Ills; Michigan soil management 
group 3a. 


OsC—Oshtemo sandy loam, 6 to 12 percent 
slopes. This well drained, rolling soil is in broad pitted 
areas, on ridges, and on knolls. Areas are irregular in 
shape and range from 3 to about 70 acres. 

Typically, the surface layer is dark grayish brown 
sandy loam about 8 inches thick. The subsurface layer is 
dark yellowish brown sandy loam about 5 inches thick. 
The subsoil is about 34 inches thick. The upper part is 
brown, friable sandy loam, and the lower part is yellow- 
ish brown, loose and very friable sandy and loamy sand. 
The substratum to a depth of 60 inches is gravelly sand. 
In many areas the depth to the substratum is less than 
40 inches. In places it is more than 60 inches. 

Permeability is moderately rapid in this Oshtemo soil. 
The available water capacity is moderate. Surface runoff 
is medium. 

Most areas are cropland. Small areas are woodland 
and pasture. The potential is fair for cropland, most rec- 
reational uses, and most engineering uses and good for 
pasture and woodland. 

The major hazards in cropland are erosion and 
drought. Cover crops, green manure crops, crop residue, 
manure, contour farming, and no till cropping systems 
help to control erosion and conserve soil moisture. 

This soil is suitable for pasture and woodland. Plant 
competition is a moderate hazard in woodland. Herbi- 
cides and tillage help to contro! plant competition in new 
plantations. Rotational grazing or strip grazing is needed 
during dry periods. 

The major limitation for most recreational uses is the 
slope. The slope is a problem in camp areas and picnic 
areas and on playgrounds. It makes shaping and leveling 
for playgrounds difficult. Paving paths and trails improves 
trafficability and reduces the risk of erosion. 

The major limitation in using this soil as a site for 
buildings and sewage lagoons is the slope. Seepage is a 
hazard in sewage lagoons. Sealing the bottoms of la- 
goons with impermeable material helps to prevent con- 
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tamination of ground water. Engineering projects should 
be designed to fit the slope. 

Capability subclass Ille; Michigan soil management 
group 3a. 


OtB—Oshtemo-Spinks loamy sands, 0 to 6 percent 
slopes. These well drained, nearly level and undulating 
soils are on broad complex slopes and on low ridges 
and knolls. Areas are irregular in shape and range from 
3 to more than 500 acres. Oshtemo and Spinks soils 
make up 45 and 35 percent of this map unit. Areas of 
these soils are so small and so intricately associated 
that mapping them separately is not practical. 

Typically, the Oshtemo soil has a dark brown loamy 
sand surface layer about 10 inches thick. The subsurface 
layer is yellowish brown loamy sand about 10 inches 
thick. The subsoil is about 31 inches thick. The upper 
part is brown, friable sandy loam, and the lower part is 
strong brown, very friable loamy sand. The substratum to 
a depth of 60 inches is pale brown sand. In some places 
the depth to carbonates is more than 60 inches. In some 
smail areas the depth to the substratum is less than 40 
inches. 

Typically, the Spinks soil has a dark grayish brown 
loamy sand surface layer about 8 inches thick. The sub- 
surface layer is yellowish brown sand about 12 inches 
thick. The subsoil is about 40 inches thick. The upper 
part is yellowish brown, loose loamy sand, and the lower 
part is yellowish brown, loose sand with lamellae of 
strong brown, very friable loamy sand. The substratum to 
a depth of 60 inches is yellowish brown sand. In some 
small areas total thickness of the loamy sand lamellae in 
the subsoil is less than 6 inches. 

Included with these soils in mapping are small areas of 
Brady and Metea soils. Brady soils, in shallow depres- 
sions and drainageways and on foot slopes, are less well 
drained than Oshtemo and Spinks soils. They make up 
about 5 percent of the unit. Metea soils, on ridgetops 
and side slopes, are less droughty. They make up about 
5 percent of the unit. 

Permeability is moderately rapid in the Oshtemo soil 
and moderately rapid or rapid in the Spinks soil. For both 
soils, the available water capacity is low and surface 
runoff is slow or very slow. 

Most areas are cropland. Some small areas are wood- 
Jand and pasture. The potential is fair for cropland and 
most recreational uses and good for pasture, woodland, 
and most engineering uses. 

The major hazards in cropland are drought and soil 
blowing. Windbreaks, cover crops, green manure crops, 
crop residue management, manure, and no till cropping 
systems conserve soil moisture and reduce the risk of 
soil blowing. The soils are suited to irrigation. 

The major hazards in woodland are seediing mortality 
and plant competition. Herbicides and the cultivation of 
new plantations reduce plant competition and improve 
seedling survival. 
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The major limitation for most recreational uses of 
these soils is the sandy surface layer. A layer of medium 
textured topsoil is needed. 

These soils are suitable for building sites. Seepage is 
a problem in sewage lagoons. Sealing the bottoms of 
lagoons with impermeable material helps to prevent con- 
tamination of ground water. 

Capability subclass Ills; Michigan soil management 
groups 3a-5, 4a. 


OtC—Oshtemo-Spinks loamy sands, 6 to 12 per- 
cent slopes. These well drained, rolling soils are in 
broad pitted areas and on ridges and knolls. Areas are 
irregular in shape and range from 3 to 140 acres. Osh- 
temo soils are on ridgetops, the tops of knolls, and the 
upper side slopes. They make up about 45 percent of 
the unit. Spinks soils are at mid slope, on lower side 
slopes, and on broad ridgetops. They make up about 34 
percent of the unit. Areas of these soils are so small and 
so intricately associated that mapping them separately is 
not practical. 

Typically, the Oshtemo soil has a dark brown loamy 
sand surface layer about 8 inches thick. The subsurface 
layer is yellowish brown loamy sand about 8 inches 
thick. The subsoil is about 30 inches thick. The upper 
part is brown, friable sandy loam, and the lower part is 
strong brown, very friable loamy sand. The substratum to 
a depth of 60 inches is pale brown sand. In some areas 
the depth to the substratum is less than 40 inches. 

Typically, the Spinks soil has a dark grayish brown 
loamy sand surface layer 8 inches thick. The subsurface 
layer is yellowish brown sand about 12 inches thick. The 
subsoil is about 40 inches thick. The upper part is yel- 
lowish brown, loose loamy sand, and the lower part is 
yellowish brown, loose sand with lamellae of strong 
brown, very friable loamy sand. In small areas the total 
thickness of the loamy sand lamellae is less than 6 
inches. 

Included with these soils in mapping are small areas of 
Hillsdale and Metea soils. Hillsdale and Metea soils are 
at the tops of ridges and knolls and on upper side 
slopes. These included soils make up 10 to 15 percent 
of the unit. 

Permeability is moderately rapid in the Oshtemo soil 
and moderately rapid and rapid in the Spinks soil. For 
both soils, the available water capacity is low and sur- 
face runoff is slow. 

Most areas are cropland. Small areas are woodland or 
pasture. These soils have fair potential for cropland, 
most recreational uses, and most engineering uses. They 
have good potential for pasture and woodland. 

The major hazards in cropland are erosion, drought, 
and soil blowing. Diversions, grass waterways, and no till 
cropping systems help to control erosion. Windbreaks, 
cover crops, green manure crops, crop residue, manure, 
and no till cropping systems help to conserve soil mcis- 
ture and reduce the risk of soil blowing. 
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The major hazard in pasture is drought. Rotational 
grazing or strip grazing is needed during dry periods. 

The major hazards in woodland are seedling mortality 
and plant competition. Herbicides and cultivation of new 
plantations help to control plant competition and improve 
seedling survival. 

The major limitations for most recreational uses are 
the sandy surface layer and the slope. A layer of 
medium textured topsoil is needed. Slope makes the 
shaping and leveling of playgrounds difficult. 

The major limitation in using these soils as building 
sites is the slope. Seepage is a hazard in sewage la- 
goons. Sealing the bottoms of lagoons with impermeable 
material helps to prevent contamination of ground water. 
Engineering projects should be designed to fit the slope 
of the soil. 

Capability subclass Ille; Michigan soil management 
groups 3a, 4a. 


OwB—Owosso-Marlette sandy loams, 2 to 6 per- 
cent slopes. These well drained and moderately well 
drained, undulating soils occur as broad areas on low 
ridges and knolls. Slopes are complex. Areas are irregu- 
lar in shape and range from 3 to about 130 acres. 
Owosso and Marlette soils make up 30 to 45 percent of 
this map unit. Areas of these soils are so small and so 
intricately associated that mapping them separately is 
not practical. 

Typically, the Owosso soil has a dark brown sandy 
loam surface layer about 9 inches thick. The subsurface 
layer is yellowish brown sandy loam about 8 inches 
thick. The subsoil is about 23 inches thick. The upper 
part is dark yellowish brown, friable and very friable 
sandy loam, and the lower part is dark brown, firm clay 
loam. The substratum to a depth of 60 inches is brown 
clay loam. In small areas the entire subsoil is sandy 
loam. In places the substratum is sandy loam. 

Typically, the Marlette soil has a brown sandy loam 
surface layer about 9 inches thick. The firm subsoil is 
about 22 inches thick. The upper part is brown loam with 
brown fine sandy loam coatings, and the lower part is 
brown clay loam. The substratum to a depth of 60 inches 
is brown loam. In many areas there are no coatings in 
the upper part of the subsoil. In small areas the depth to 
the substratum is less than 25 inches. 

Included with these soils in mapping are small areas of 
Boyer, Capac, and Oshtemo soils. Capac soils, in shal- 
tow depressions, in drainageways, and on foot slopes, 
are less well drained than Owosso and Marlette soils. 
They make up about 5 percent of the unit. Boyer and 
Oshtemo soils, on knolls, ridges, and lower side slopes, 
are more droughty and more subject to soil blowing. 
They make up about 10 percent of the unit. 

Permeability is moderately rapid in the moderately 
coarse textured upper layers of the Owosso soil and 
moderately slow in the medium and moderately fine tex- 
tured lower layers. Permeability is moderately slow in the 
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Marlette soil. The available water capacity is moderate in 
the Owosso soil and high in the Marlette soil. Surface 
runoff is slow in the Owosso soil and medium in the 
Marlette soil. The Marlette soil has a seasonal high 
water table that fluctuates between 2 1/2 and 6 feet in 
winter and spring. 

Most areas are cropland. Small areas are woodland 
and pasture. These soils have good potential for crop- 
land, pasture, woodland, recreational uses, and most en- 
gineering uses. 

The major limitations in cropland are the hazard of 
erosion and poor tilth, The Owosso soil is slightly 
droughty. Diversions, cover crops, grass waterways, and 
no till cropping systems help to control erosion and con- 
serve soil moisture. Tilling only when the soil is dry and 
adding organic matter—manure, green manure crops, 
and crop residue—help to keep the soils in good tilth. 

These soils are suitable for pasture and woodland. 
Plant competition is a hazard. Herbicides and tillage are 
needed in new plantations. 

These soils are suitable for recreational uses, but 
shaping and leveling are needed if they are to be used 
as sites for playgrounds. 

The major limitations in using these soils as building 
sites are the low strength and the shrink-swell potential. 
The water table is within 30 inches of the surface during 
wet periods in some areas of the Marlette soil. The 
moderately slow permeability is a limitation in septic tank 
absorption fields. Sanitary facilities should be connected 
to commercial sewers and treatment facilities if they are 
available. The shrink-swell potential can be controlled by 
constructing dwellings and small buildings without base- 
ments, backfilling around foundations with suitable mate- 
rial, and providing drainage around foundations. On local 
roads and streets, the upper layer of the soil should be 
replaced or covered with suitable base material because 
of the shrink-swell potential and the low strength. 
Sewage lagoons are generally suited. Some land shap- 
ing may be needed. 

Capability subclass lle; Michigan soil management 
groups 3/2a, 2.5a. 


OwC—Owosso-Marlette sandy loams, 6 to 12 per- 
cent slopes. These well drained, rolling soils are on 
ridges, on knolis, and along streams and drainageways. 
Areas are irregular in shape and range from 3 to about 
40 acres. Owosso soils are typically at mid slope, on 
lower side slopes, and on the broader ridgetops. They 
make up about 40 percent of this map unit. Marlette 
soils are on ridgetops and the tops of knolls and on 
upper side slopes. They make up about 25 percent of 
the unit. Areas of these soils are so small and so intri- 
cately associated that mapping them separately is not 
practical. 

Typically, the Owosso soil has a dark brown sandy 
loam surface layer about 9 inches thick. The subsurface 
layer is yellowish brown sandy loam about 8 inches 
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thick. The subsoil is about 23 inches thick. The upper 
part is dark yellowish brown, friable and very friable 
sandy loam, and the lower part is dark brown, firm clay 
loam. The substratum to a depth of 60 inches is brown 
clay loam. In some small areas the entire subsoil is a 
sandy loam. In places the substratum is sandy loam. 

Typically, the Marlette soil has a brown sandy loam 
surface layer about 9 inches thick. The subsoil is firm 
and is about 20 inches thick. The upper part is brown 
loam with brown fine sandy loam coatings. The next part 
is dark yellowish brown clay loam. The lower part is 
brown clay loam. The substratum to a depth of 60 inches 
is brown loam. In many areas there are no coatings in 
the upper part of the subsoil. In small areas the depth to 
the substratum is less than 25 inches. 

Included with these soils in mapping are small areas of 
Boyer and Oshtemo soils. Boyer and Oshtemo soils, on 
knolls, ridges, and lower side slopes, are more droughty 
and more subject to soil blowing than Owosso and Mar- 
lette soils. They make up about 10 percent of the unit. 

Permeability is moderately rapid in the moderately 
coarse textured upper layers of the Owosso soil and 
moderately slow in the medium and moderately fine tex- 
tured lower layers. Permeability is moderate or moder- 
ately slow in the Marlette soil. The available water ca- 
pacity is moderate in the Owosso soil and high in the 
Marlette soil. For both soils, surface runoff is medium. 

Most areas are cropland. Small areas are woodland 
and pasture. The potential is fair for cropland, recreation- 
al uses, and most engineering uses. It is good for most 
pasture and woodland. 

The major hazard in cropland is erosion. Additional 
problems are poor tilth and droughtiness. Diversions, 
crop rotation, cover crops, grass waterways, and no till 
cropping systems help to control erosion and conserve 
soil moisture. Tilling only when the soil is dry and adding 
organic matter—manure, green manure crops, and crop 
residue—help to keep the soil in good tilth. 

These soils are suitable for woodland, but plant com- 
petition is severe. Herbicides and tillage are needed in 
new plantations. 

Slope is the major limitation for most recreational 
uses. The slopes make it difficult to shape and level 
areas for playgrounds. Paving paths and trails improves 
trafficability and reduces erosion. 

The major limitations in using these soils as building 
sites are the low strength, the slope, and the shrink-swell 
potential. The moderately slow permeability is a limitation 
in septic tank absorption fields. Sanitary facilities should 
be connected to commercial sewers and treatment facili- 
ties if they are available. The shrink-swell potential can 
be controlled by constructing dwellings and small build- 
ings without basements, backfilling around foundations 
with suitable material, and providing drainage around 
foundations. The upper layer of the soil should be re- 
placed or covered with suitable base material so that 
local roads and streets function properly. Roads and 
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streets should be on the contour. Land shaping is 
needed to overcome the slope limitation. Constructing 
sewage lagoons is difficult because of the slope. 

Capability subclass Ille; Michigan soil management 
groups 3/2a, 2.5a. 


Pa—Palms muck. This very poorly drained, nearly 
level soil is in depressional areas, low areas, and drain- 
ageways. It is subject to frequent flooding. Areas are 
irregular in shape and range from 3 to 160 acres. 

Typically, the upper layer is black muck about 36 
inches thick. The substratum to a depth of 60 inches is 
gray sandy loam. In places the muck layer is less than 
16 inches thick. In some small areas the substratum is 
coarse textured. 

Included with this soil in mapping are small areas of 
Aurelius, Colwood, Gilford, and Sebewa soils. Aurelius 
soils are less permeable than Palms muck. They occur 
throughout this map unit and make up about 10 percent 
of the acreage. Colwood, Gilford, and Sebewa soils, on 
low knolls and ridges and near the edge of the unit, are 
more stable. They make up about 5 percent of the unit. 

This Palms soil has a high water table that rises to 
within 1 foot of the surface in winter and spring. Perme- 
ability is moderately slow to moderately rapid. The avail- 
able water capacity is high. Surface runoff is very slow or 
ponded. 

Most areas are cropland, woodland, permanent pas- 
ture, and wildlife habitat. The potential is good for crop- 
land and pasture, fair for woodland, and poor for recre- 
ational uses and most engineering uses. It is good for 
truck and specialty crops. 

The major limitations in cropland are excess water, 
flooding, and unstable soil material. Unless drained, this 
soil is too wet for crops. If the soil is drained, soil blow- 
ing and subsidence are hazards. This soil has poor 
drainage outlets in many places. Windbreaks, crop resi- 
due, and cover crops help to control soi! blowing. Con- 
trolled drainage reduces subsidence. Tile drainage and 
deep ditches are needed to remove excess water and 
improve stability. If placed in the substratum, the tile 
needs blinding. Pumps are needed to remove water at 
the outlet in many places. 

Excess water and flooding limit the use of the soil as 
pasture. Pasturing when the soil is wet causes compac- 
tion and damages the sod. Tile drainage and ditches are 
needed. 

Excess water and unstable soil material are limitations 
in woodland. They can result in equipment limitations, 
seedling mortality, windthrow hazard, and plant competi- 
tion. Harvesting only during dry periods or when the soil 
is frozen helps to overcome the equipment limitation. 
Planting more seedlings per unit of area and controlling 
plant competition with herbicides improve seedling sur- 
vival. To minimize windthrow damage, stands should be 
only slightly thinned by cutting. Mature stands can be 
clear cut. 
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Building site development and sanitary facilities are 
not practical on this soil. The limitations caused by the 
high water table, the flooding, and the instability of the 
soil are difficult to overcome. 

Capability subclass Ilw; Michigan soil management 
group M/3c. 


Pt—Pits. This map unit consists of areas that have 
been excavated for sand and gravel. Areas range from 3 
to 100 acres. 

Included in mapping are small areas of soils that have 
not been excavated and some ponds where material has 
been excavated below the water table. 

Depth to the water table ranges from the surface to 
more than 5 feet. Permeability and available water ca- 
pacity are variable. Surface runoff ranges from very rapid 
to ponded. The organic matter content is very low. Some 
plant nutrients are not available because of the alkalinity 
of the unit. . 

Most areas are used as wildlife habitat or are still 
being mined. Some are in recreational use. The potential 
is poor for cropland, pasture, and woodland. Areas are 
too variable to be rated according to their potential for 
recreational and engineering uses. Onsite evaluation is 
needed. 

Not assigned to interpretive groupings. 


RdB—Riddles-Hillsdale sandy loams, 2 to 6 per- 
cent slopes. These well drained, undulating soils are on 
broad complex slopes and on knolls. Areas are irregular 
in shape and range from 5 to about 160 acres. Riddles 
soils make up about 50 percent of this map unit, and 
Hillsdale soils about 30 percent. Areas of these soils are 
so intricately associated that mapping them separately is 
not practical. 

Typically, the Riddles soil has a dark brown sandy 
loam surface layer about 8 inches thick. The subsurface 
layer is yellowish brown sandy loam about 14 inches 
thick. The subsoil is about 38 inches thick. The upper 
part is dark yellowish brown and brown, firm sandy clay 
loam and clay loam, and the lower part is dark yellowish 
brown, friable sandy loam. The substratum to a depth of 
about 66 inches is yellowish brown sandy toam. In 
places a loam or clay loam substratum is at a depth of 
30 to 40 inches. 

Typically, the Hillsdale soil has a dark brown sandy 
loam surface layer about 8 inches thick. The subsurface 
layer is yellowish brown sandy loam about 4 inches 
thick. The subsoil is yellowish brown and dark yellowish 
brown, dominantly friable sandy loam about 56 inches 
thick. 

Included with these soils in mapping are small areas of 
Spinks soils. Spinks soils are more droughty than the 
Riddles and Hillsdale soils. They occur as scattered 
areas throughout the unit and make up about 10 percent 
of the acreage. 
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Permeability is moderate in the Riddles soil and mod- 
erate or moderately rapid in the Hillsdale soil. The availa- 
ble water capacity is high in the Riddles soil and moder- 
ate in the Hillsdale soil. For both soils, surface runoff is 
slow. 

Most areas are cropland. Small areas are woodland 
and pasture. The soils have good potential for cropland, 
pasture, woodland, recreational uses, and most engi- 
neering uses. 

The major hazard in cropland is erosion. In addition, 
the Hillsdale soil is slightly droughty. Diversions, crop 
residue management, cover crops, grass waterways, and 
no till cropping systems help to control erosion and con- 
serve soil moisture. The soils are suited to irrigation. 

These soils are suitable for woodland. Plant competi- 
tion is a hazard. Herbicides and tillage help to control the 
competition in new plantations. 

The soils have no limitations for most recreational 
uses, Slopes are to be shaped and leveled if the soils 
are used as playground sites. 

The major limitations in using the Riddles soil as a 
building site are the shrink-swell potential and the low 
strength. The shrink-swell potential can be controlled by 
constructing dwellings and small buildings without base- 
ments, backfilling around foundations with suitable mate- 
rial, and providing drainage around foundations. The 
upper layer of the soil should be replaced or covered 
with suitable base material so that local roads and 
streets function properly. Seepage and slope are limita- 
tions in using the soils as sites for sewage lagoons. 
Sealing the bottom of lagoons with impermeable material 
helps to prevent contamination of ground water. 

Capability subclass Ile; Michigan soil management 
groups 2.5a, 3a. 


RdC—Riddles-Hillsdale sandy loams, 6 to 12 per- 
cent slopes. These well drained, rolling soils are on low 
ridges, on knolls, and on side slopes. Areas are irregular 
in shape and range from 5 to about 100 acres. Riddles 
soils make up about 45 percent of this map unit, and 
Hillsdale soils 30 percent. Areas of these soils are so 
small and so intricately associated that mapping them 
separately is not practical. 

Typically, the Riddles soil has a dark brown sandy 
loam surface layer about 8 inches thick. The subsurface 
layer is yellowish brown sandy loam about 10 inches 
thick. The subsoil is about 38 inches thick. The upper 
part is dark yellowish brown and brown sandy clay loam 
and firm clay loam, and the lower part is dark yellowish 
brown, friable sandy loam. The substratum to a depth of 
about 60 inches is yellowish brown sandy loam. In 
places a clay loam substratum is at a depth of 30 to 40 
inches. 

Typically, the Hillsdale soil has a dark brown sandy 
loam surface layer about 8 inches thick. The subsurface 
layer is yellowish brown sandy loam about 2 inches 
thick. The subsoil is yellowish brown and dark yellowish 
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brown, dominantly friable sandy loam about 56 inches 
thick. In places sand and gravel occurs between 40 and 
60 inches. 

Included with these soils in mapping are small areas of 
Spinks soils. Spinks soils are more droughty than the 
Riddles and Hillsdale soils. They occur as scattered 
areas throughout the unit and make up about 10 percent 
of the acreage. 

Permeability is moderate in the Riddles soil and mod- 
erate or moderately rapid in the Hillsdale soil. The availa- 
ble water capacity is high in the Riddles soil and moder- 
ate in the Hillsdale soil. For both soils, surface runoff is 
medium. 

Most areas are cropland. Small areas are woodland 
and pasture. These soils have fair potential for cropland, 
most recreational uses, and most engineering uses and 
have good potential for pasture and woodland. 

The major hazard in cropland is erosion. The Hillsdale 
soil is slightly droughty. Diversions, crop rotations, cover 
crops, grass waterways, crop residue management, and 
no till cropping systems help to control erosion and con- 
serve soil moisture. 

These soils are suitable for woodland. Plant competi- 
tion is a hazard. Herbicides and tillage help to control the 
competition in new plantations. 

The major limitation for most recreational uses is the 
slope. Paving paths and trails improves trafficability and 
reduces erosion. 

Slope is a limitation in using the Riddles and Hillsdale 
soils as building sites. Low strength and shrink-swell 
potential are additional limitations on the Riddles soil. 
The shrink-swell potential of the Riddles soil can be 
controlled by constructing dwellings and small buildings 
without basements, backfilling around foundations with 
suitable material, and providing drainage around founda- 
tions. The upper layer of the Riddles soil should be 
replaced or covered with suitable base material so that 
local roads and streets function properly. Local roads 
and streets should be on the contour. Land shaping can 
correct some slope limitations. 

Capability subclass Ile; Michigan soil management 
groups 2.5a, 3a. 


RdD—Riddles-Hillsdale sandy loams, 12 to 18 per- 
cent slopes. These well drained, hilly soils are on knolls 
and hills and in narrow valleys. Areas are irregular in 
shape and range from 5 to 40 acres. Riddles soils make 
up about 40 percent of this map unit, and Hillsdale soils 
30 percent. Areas of these soils are so intricately mixed 
that mapping them separately is not practical. 

Typically, the Riddles soil has a dark brown sandy 
loam surface layer about 6 inches thick. The subsurface 
layer is yellowish brown sandy loam about 6 inches 
thick. The subsoil is about 38 inches thick. The upper 
part is dark yellowish brown and brown, firm sandy clay 
loam and clay loam, and the lower part is dark yellowish 
brown, friable sandy loam. The substratum to a depth of 
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about 60 inches is yellowish brown sandy loam. [n 
places a clay loam substratum is at a depth of 30 to 40 
inches. 

Typically, the Hillsdale soil has a dark brown sandy 
loam surface layer about 6 inches thick. The subsoil is 
yellowish brown and dark yellowish brown, dominantly 
friable sandy loam about 56 inches thick. In places depth 
to the substratum is 30 to 40 inches. In places sand and 
gravel occurs between 40 and 60 inches. 

Included with these soils in mapping are small areas of 
Spinks soils. Spinks soils, generally at the tops of knolls 
and hills, are more droughty than Riddles and Hillsdale 
soils. They make up about 15 percent of the unit. 

Permeability is moderate in the Riddles soil and mod- 
erate or moderately rapid in the Hillsdale soil. The availa- 
ble water capacity is high in the Riddles soil and moder- 
ate in the Hillsdale soil. For both soils, surface runoff is 
rapid. 

Most areas are cropland, pasture, and woodland. 
These soils have poor potential for cropland, most recre- 
ational uses, and most engineering uses. They have fair 
potential for pasture and good potential for woodland. 

The major hazard in cropland is erosion. Poor tilth can 
be a problem. The Hillsdale soil is slightly droughty. Di- 
versions, crop rotations, cover crops, grass waterways, 
crop residue management, and no till cropping systems 
help to control erosion and conserve soil moisture. 

The major limitations in pasture are erosion and the 
slope. An adequate grass cover and contour or no till 
seeding help to control erosion. Spreading of fertilizer is 
difficult unless done on the contour. 

These soils are suitable for woodland. Plant competi- 
tion is a hazard. Herbicides and tillage help to control the 
competition in new plantations. 

The major limitation for most recreational uses is the 
slope. Paving paths and trails improves trafficability and 
reduces erosion. 

The major limitation in using these soils as building 
sites is the slope. Slope is a problem in constructing 
septic tank absorption fields and sewage lagoons. Local 
roads and streets should be on the contour. 

Capability subclass |Ve; Michigan soil management 
groups 2.5a, 3a. 


Sb—Sebewa loam. This poorly drained and very 
poorly drained, nearly level soil is in broad low areas and 
along drainageways. It is subject to frequent flooding. 
Areas are irregular in shape and range from 3 to 500 
acres. 

Typically, the surface and subsurface layers are black 
loam about 12 inches thick. The mottled olive gray, firm 
joam subsoil is about 12 inches thick. The substratum to 
a depth of 60 inches is mottled grayish brown gravelly 
sand. In places the subsoil is stratified. 

Included with this soil in mapping are small areas of 
Colwood, Matherton, and Palms soils. Colwood soils are 
likely to plug subsurface drains. They occur as scattered 
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areas throughout this map unit and make up about 5 
percent of the acreage. Matherton soils, on low ridges 
and knolls, are better drained than the Sebewa soil. 
They make up about 5 to 10 percent of the unit. Palms 
soils, in slight depressional areas, are less stable. They 
make up about 5 percent of the unit. 

This Sebewa soil has a high water table within 1 foot 
of the surface in winter and spring. Permeability is mod- 
erate in the upper part of the soil and rapid in the lower 
part. The available water capacity is moderate. Surface 
runoff is very slow or ponded. 

Most areas are cropland. Some are woodland, pas- 
ture, and wildlife habitat. The potential is good for crop- 
land and pasture, fair for woodland, and poor for most 
recreational uses and most engineering uses. 

The major hazards in cropland are the excess water 
and flooding. Unless drained, this soil is too wet for 
crops. If drained, it is slightly droughty. Tile and surface 
drains are needed. Cover crops, green manure crops, 
crop residue management, and no till cropping systems 
help to conserve moisture. 

The major hazards in pasture are excess water and 
flooding. Pasturing when the soil is wet causes compac- 
tion and damages the sod. Tile and surface drains are 
needed. 

The major limitations and hazards in woodland are 
equipment limitations, seedling mortality, windthrow 
hazard, and plant competition. Harvesting only during dry 
periods or when the soil is frozen helps to overcome the 
equipment limitation. Planting more seedlings per unit of 
area and controlling plant competition with herbicides or 
tillage improve seedling survival. To minimize windthrow 
damage, stands should be only slightly thinned. Mature 
stands can be clear cut. 

The major limitations in using this soil as a building site 
are the excess water and flooding. Septic tank filter 
fields do not function properly because of the high water 
table and flooding. Seepage and excess water are prob- 
lems in sewage lagoons. 

Capability subclass !lw; Michigan soil management 
group 3/5c. 


SnB—Sisson fine sandy loam, 2 to 6 percent 
slopes. This well drained, undulating soil is on broad 
complex slopes, at the tops of low ridges and low knolls, 
and on short uneven side slopes. Areas are irregular in 
shape and range from 3 to 50 acres. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 8 inches thick. The yellowish brown 
and dark yellowish brown subsoil is about 30 inches 
thick. The upper part is friable fine sandy loam and silt 
loam. The next part is firm clay loam. The lower part is 
friable very fine sandy loam and silt loam. The substra- 
tum to a depth of 60 inches is yellowish brown, stratified 
very fine sandy loam, fine sandy loam, and silt loam. In 
some small areas the subsoil contains less clay. In 
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places the depth to the substratum is more than 42 
inches. 

Included with this soil in mapping are small areas of 
Boyer, Kibbie, Oshtemo, and Spinks soils. Boyer, Osh- 
temo, and Spinks soils, on knolls, ridges, and lower side 
slopes, are more droughty than the Sisson soil. They 
make up 5 to 10 percent of this map unit. Kibbie soils, in 
shallow depressions, in drainageways, and on foot 
slopes, are less well drained. They make up about 5 
percent of the unit. 

Permeability is moderate in this Sisson soil. The availa- 
ble water capacity is high. Surface runoff is slow. 

Most areas are cropland. Small areas are woodland 
and pasture. The potential is good for cropland, pasture, 
woodland, recreational uses, and most engineering uses. 

The major hazard in cropland is erosion. Poor tilth can 
be a problem. Diversions, cover crops, grass waterways, 
and no till cropping systems help to control erosion. 
Tilling only when the soil is not wet and adding organic 
matter—manure, green manure crops, and crop resi- 
due—help to keep the soil in good tilth. 

This soil is suitable for woodland. Plant competition is 
a hazard. Herbicides and tillage help to control the com- 
petition in new plantations. 

This soil is suitable for most recreational uses. Shap- 
ing and leveling are needed if the soil is to be used as a 
site for playgrounds. 

The major limitation in using this soil as a building site 
is the low strength. Because of the moderate permeabil- 
ity, seepage is a problem in sewage lagoons. Sealing the 
bottom of lagoons with impermeable material helps to 
prevent contamination of ground water. 

Capability subclass Ile; Michigan soil management 
group 2.5a. 


SnC—Sisson fine sandy loam, 6 to 12 percent 
slopes. This well drained, rolling soi! is on ridges, on 
knolls, and along streams and drainageways. Areas are 
long and narrow or irregular in shape and range from 3 
to about 55 acres. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 8 inches thick. The yellowish brown 
and dark brown subsoil is about 21 inches thick. The 
upper part is friable silt loam, the next part is firm light 
clay loam, and the lower part is friable very fine sandy 
loam and silt loam. The substratum to a depth of 60 
inches is yellowish brown stratified very fine sandy loam, 
fine sandy loam, and silt loam. In some smail areas the 
subsoil contains less clay. In other small areas the lower 
part of the subsoil is mottled. In small areas depth to the 
substratum is less than 24 inches or more than 42 
inches. 

Included with this soil in mapping are small areas of 
Boyer, Oshtemo, and Spinks soils. Boyer, Oshtemo, and 
Spinks soils, on knalls, on ridges, and on lower side 
slopes, are more droughty than this Sisson soil. They 
make up 5 to 10 percent of this map unit. 
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Permeability is moderate in the Sisson soil. The availa- 
ble water capacity is high. Surface runoff is medium. 

Most areas are cropland. Small areas are woodland. 
The potential is fair for cropland, most recreational uses, 
and most engineering uses. It is good for pasture and 
woodland. 

The major hazard in cropland is erosion. Poor tilth can 
be a problem. Diversions, crop rotations, cover crops, 
grass waterways, and no till cropping systems help to 
control erosion. Tilling only when the soil is dry and 
adding organic matter—manure, green manure crops, 
and crop residue—help to keep the soil in good tilth. 

This soil is suited to woodland. Plant competition is a 
severe hazard. Herbicides and tillage help to control the 
competition in new plantations. 

The major limitation for most recreational uses is the 
slope. Paving paths and trails improves trafficability and 
reduces erosion. 

The major limitations in using this soil as a building site 
are the slope and low strength. Slope severely limits the 
possible sites for sewage lagoons. 

Capability subclass Ille; Michigan soil management 
group 2.5a-s. 


SpB—Spinks loamy sand, 0 to 6 percent slopes. 
This well drained, nearly level and undulating soil is in 
broad areas, on low ridges, and on knolls. Areas are 
irregular in shape and range from 3 to 200 acres. 

Typically, the surface layer is dark brown loamy sand 
about 10 inches thick. The subsurface layer is yellowish 
brown loamy sand about 12 inches thick. The subsoil, 
about 38 inches thick, is yellowish brown, loose sand 
with bands of dark yellowish brown, very friable loamy 
sand. In small areas the total thickness of loamy sand 
bands is less than 6 inches. In some small areas the 
subsoil and substratum are gravelly. 

Included with this soil in mapping are small areas of 
Hillsdale, Riddles, and Thetford soils. Hillsdale and Rid- 
dies soils, at the edge of this map unit on ridgetops and 
side slopes, are less droughty than this Spinks soil. They 
make up about 5 percent of the unit. Thetford soils, in 
shallow depressions, in drainageways, and on foot 
slopes, are less well drained. They make up 5 to 10 
percent of the unit. 

Permeability is moderately rapid or rapid in the Spinks 
soil. The available water capacity is low. Surface runoff 
is slow or very slow. 

Most areas are cropland. Small areas are woodland 
and pasture. The potential is fair for cropland and most 
recreational uses. It is good for pasture, woodland, and 
most engineering uses. 

The major hazards in cropland are drought and soil 
blowing. Windbreaks, cover crops, green manure crops, 
crop residue management, manure, and no till cropping 
systems help to conserve soil moisture and reduce soil 
blowing. The soil is suited to irrigation. 
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The major hazard in pasture is drought. Rotational 
grazing or strip grazing is needed during dry periods. 

The major hazard in woodland is seedling mortality. 
Planting more seedlings per unit of area and tilling new 
plantations help in establishing adequate stands. 

The major limitation for most recreational uses is the 
sandy surface layer. Adding a layer of medium textured 
topsoil helps to overcome this limitation. 

This soil is suitable as a building site. Droughtiness, 
possible pollution of ground water from septic tank ab- 
sorption fields, the instability of the soil when excavated, 
and seepage in sewage lagoons are problems. Sealing 
the bottom of lagoons with impermeable material helps 
to prevent contamination of ground water. Walls cut in 
excavations tend to cave. Shoring the walls helps to 
prevent cave ins. 

Capability subclass Ills; Michigan soil management 
group 4a. 


SpC—Spinks loamy sand, 6 to 12 percent slopes. 
This well drained, rolling soil is in broad pitted areas, on 
ridges, and on knolls. Areas are irregular in shape and 
range from 3 to 100 acres. 

Typically, the surface layer is dark brown loamy sand 
about 8 inches thick. The subsurface layer is yellowish 
brown loamy sand about 10 inches thick. The subsoil, 
about 37 inches thick, is yellowish brown, loose sand 
with bands of dark yellowish brown, friable loamy sand. 
The substratum to a depth of 60 inches is light yellowish 
brown sand. In small areas the total thickness of loamy 
sand bands in the subsoil is less than 6 inches. In some 
smiall areas the subsoil and substratum are gravelly. 

Included with this soil in mapping are small areas of 
Hillsdale and Riddles soils. Hillsdale and Riddles soils, at 
the edges of this map unit on ridgetops and side slopes, 
are less droughty than the Spinks soil. They make up 
about 5 percent of the unit. 

Permeability is moderately rapid or rapid in this Spinks 
soil. The available water capacity is low. Surface runoff 
is slow. 

Most areas are cropland. Small areas are woodland 
and pasture. The potential is fair for cropland, most rec- 
reational uses, and most engineering uses. The potential 
is good for pasture and woodland. 

The major hazards in cropland are erosion, drought, 
and soil blowing. Diversions, grass waterways, and no till 
cropping systems help to control erosion. Windbreaks, 
cover crops, green manure crops, crop residue manage- 
ment, manure, and no till cropping systems help to con- 
serve soil moisture and reduce soil blowing. 

The major hazard in pasture is drought. Rotational 
grazing or strip grazing is needed during dry periods. 

The major hazard in woodland is seedling mortality. 
Planting slightly more seedlings per unit of area and 
tilling new plantations help in establishing adequate 
stands. 
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The major limitations for most recreational uses are 
the sandy surface layer and the slope. A layer of 
medium textured topsoil is needed. 

The major limitations in using this soil as a building site 
are the slope, droughtiness, possible pollution of ground 
water from septic tank absorption fields, the instability of 
the soil when excavated, and seepage in sewage la- 
goons. Engineering projects should be designed to fit the 
slope of the soil. Walls cut in excavations tend to cave. 
Shoring the walls helps to prevent cave ins. 

Capability subclass tlle; Michigan soil management 
group 4a. 


ThA—Thetford loamy sand, 0 to 3 percent slopes. 
This somewhat poorly drained, nearly level and undulat- 
ing soil is in broad depressional areas and along drain- 
ageways. Areas are irregular in shape and range from 3 
to 300 acres. 

Typically, the surface layer is very dark grayish brown 
loamy sand about 10 inches thick. The subsurface layer 
is mottled brown sand about 5 inches thick. The mottled 
subsoil, about 45 inches thick, is brown, loose sand with 
dark grayish brown bands of friable loamy sand. The 
substratum to a depth of 60 inches is yellowish brown 
sand. In some profiles layers of silt and very fine sand 
occur below a depth of 40 inches. 

included with this soil in mapping are small areas of 
Gilford, Granby, Kibbie, and Spinks soils. Kibbie soils are 
fess droughty than the Thetford soil and less subject to 
soil blowing. They occur as scattered areas throughout 
this map unit and make up about 5 percent of the acre- 
age. Gilford and Granby soils, in slightly lower areas, are 
more poorly drained. They make up about 5 percent of 
the unit. Spinks soils, on slightly higher ridges and on 
knolls, are better drained. They make up about 5 percent 
of the unit. 

This Thetford soil has a seasonal high water table 
within 1 foot to 2 feet of the surface in winter and spring. 
Permeability is moderately rapid. The available water ca- 
pacity is low. Surface runoff is slow or very slow. 

Most areas are cropland. Some are woodland and 
pasture. The potential is fair for cropland and most rec- 
reational uses, good for pasture and woodland, and poor 
for most engineering uses. 

The major limitation in cropland is excess water, which 
delays planting and harvesting in many years. If drained, 
this soil is droughty and is subject to soil blowing. Tile 
drainage is needed. Cover crops, green manure crops, 
windbreaks, stripcropping, crop residue management, 
manure, and no till cropping systems help to conserve 
soil moisture and reduce the hazard of soil blowing. 

The major limitation in pasture is the excess water. 
Pasturing when this soil is wet causes compaction and 
damages the sod. Tile drainage is needed. 

The major hazards in woodland are plant competition 
and seedling mortality. Planting slightly more seedlings 
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per unit of area, using herbicides, and tilling improve 
seedling survival and control plant competition. 

The major limitations for recreational uses are the 
excess water and the sandy surface layer. This soil is 
wet during wet periods and after rains. Surface and tile 
drains are needed to lower the water table. A layer of 
loamy topsoil is needed. 

The major limitations in using this soil as a building site 
are the excess water, the moderately rapid permeability 
of the soil, and the instability of the soil when excavated. 
Septic tank filter fields do not function properly because 
of the seasonal high water table. Sanitary facilities 
should be connected to commercial sewers and treat- 
ment facilities if they are available. Constructing buildings 
with basements should be avoided because of the water 
table. Walis cut in excavations tend to cave. Shoring 
walls helps to prevent cave ins. Sewage lagoons are 
generally not suited to this soil unless a blanket of imper- 
vious material can be used to stop the seepage. 

Capability subclass Illw; Michigan soil management 
group 4b. 


Ud—Udorthents and Udipsamments. These nearly 
level and gently sloping, somewhat poorly drained to well 
drained soils are on till plains, outwash plains, and mor- 
aines. Areas range from 5 to about 60 acres. 

Some areas have been filled. Others have been exca- 
vated. The soil material is so altered that series identifi- 
cation is not feasible. The texture ranges from sand to 
silty clay loam. 

Included with these soils in mapping are strongly slop- 
ing to very steep soils at the edge of the areas that are 
the more subject to erosion. They make up 5 to 10 
percent of this map unit. Also included are some areas 
that are poorly drained. They make up 10 to 15 percent 
of the unit. 

Depth to the high water table ranges from 2 feet to 
more than 5 feet. Permeability and available water ca- 
pacity are variable. Surface runoff is medium to ponded. 
Reaction is mildly alkaline or moderately alkaline in most 
places. The soil material is very low in content of organic 
matter. Some plant nutrients are not available because 
of the alkalinity of the soil. 

Most areas are used as wildlife habitat or are idle. 
Some are permanent pasture. Others are used for recre- 
ation. The potential is poor for cropland, pasture, and 
woodland. Onsite evaluation is needed to determine the 
potential for recreation and engineering uses. 

Not assigned to interpretive groupings. 


UeB—Urban land-Boyer-Spinks complex, 0 to 10 
percent slopes. This map unit consists of Urban land 
and undulating and rolling, well drained Boyer and 
Spinks soils in broad areas and on knolls. Areas are 
irregular in shape and range from 5 to 100 acres. Urban 
land makes up about 35 percent of this map unit, Boyer 
soils 25 percent, and Spinks soils 20 percent. Areas of 
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Urban Jand and the Boyer and Spinks soils are so intri- 
cately associated that mapping them separately is not 
practical. Urban land is covered with buildings or pave- 
ments that so obscure or alter the soils that identification 
is not feasible. 

Typically, the Boyer soil has a dark grayish brown 
sandy loam surface layer about 8 inches thick. The 
brown subsoil is about 18 inches thick. The upper part is 
sandy loam, and the lower part is gravelly sandy loam. 
The substratum to a depth of 60 inches is yellowish 
brown gravelly sand. In small areas the substratum 
begins between 40 and 60 inches. In some small areas 
there is more clay in the subsoil. 

Typically, the Spinks soil has a dark brown loamy sand 
surface layer about 8 inches thick. The subsoil is about 
40 inches thick. The upper part is yellowish brown loamy 
sand, and the lower part is light yellowish brown sand 
with yellowish brown bands of loamy sand and light 
sandy loam. The substratum to depth of 60 inches is 
light yellowish brown sand. In small areas the total thick- 
ness of bands in the subsoil is less than 6 inches. 

Included with this unit in mapping are small areas of 
Brady, Gilford, Metea, and Owosso soils. Brady and Gil- 
ford soils, along drainageways and in small depressions, 
have a seasonal high water table. They make up about 
10 percent of the unit. Metea and Owosso soils, on 
small knolls and ridges, have more clay in the subsoil 
and the underlying material than Boyer and Spinks soils. 
They make up about 5 to 10 percent of the unit. 

Permeability, available water capacity, and surface 
runoff in the Urban land are too variable to rate. Perme- 
ability is moderately rapid in the upper part of the Boyer 
soil and very rapid in the lower part. It is moderately 
rapid or rapid in the Spinks soil. For both soils, the 
available water capacity is low and surface runoff is 
medium to very slow. 

Most areas are used for residential, commercial, and 
light industrial development. Some are used for school 
grounds and parks. This unit has good to fair potential 
for most recreational uses and good potential for most 
engineering uses. 

The major limitation for most recreational uses is the 
sandy surface layer. A layer of medium textured topsoil 
is needed. Slope is a limitation in places. 

These soils are suitable as sites for buildings and 
sanitary facilities. Onsite septic systems are likely to pol- 
lute the water supply. 

Not assigned to interpretive groupings. 


UpA—Urban land-Capac-Colwood complex, 0 to 4 
percent slopes. This map unit consists of Urban land 
and nearly level and undulating Capac and Colwood 
soils in broad areas, on low ridges and knolls, along 
minor drainageways, and in shallow depressional areas. 
Low areas are subject to flooding. Areas are irregular in 
shape and range from 10 to 200 acres. Urban land 
makes up about 35 to 50 percent of this map unit, 
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Capac soils 20 percent, and Colwood soils 20 percent. 
Areas of these soils and Urban land are so intricately 
associated that mapping them separately is not practical. 
Urban land is covered with streets, sidewalks, houses, 
and other buildings that so obscure or alter the soils that 
identification is not feasible. 

Typically, the Capac soil has a very dark grayish brown 
loam surface layer about 9 inches thick. The mottled 
subsoil is about 23 inches thick. The upper part is light 
olive brown, friable loam, the next part is brown and 
grayish brown, firm loam and clay loam, and the lower 
part is brown, firm foam. The substratum to a depth of 
60 inches is mottled grayish brown loam. In places the 
subsoil is less gray. 

Typically, the Colwood soil has a black loam surface 
layer about 10 inches thick. The mottled subsoil is about 
18 inches thick. The upper part is dark grayish brown, 
firm loam. The next part is light brownish gray, firm silty 
clay loam. The lower part is grayish brown, friable, strati- 
fied very fine sandy loam and loamy very fine sand. The 
substratum to a depth of 60 inches is multicolored, strati- 
fied very fine sand, silt, and silt loam. In some areas, the 
strata are gravelly. In piaces there is less clay in the 
subsoil. 

Included with this unit in mapping are small areas of 
Brady, Gilford, Houghton, Kibbie, and Marlette soils and 
areas of Udorthents. Brady and Gilford soils are more 
permeable. They occur as scattered areas throughout 
the unit and make up about 10 percent of the acreage. 
Houghton soils, in depressional areas, are less stable. 
They make up about 5 percent of the unit. Udorthents 
are variable in characteristics. They occur as scattered 
areas throughout the unit and make up about 5 percent 
of the acreage. 

In most areas of Urban land and Capac and Colwood 
soils, the seasonal high water table is within 2 feet of the 
surface in winter and spring. Permeability in Urban land 
is too variable to rate. It is moderate and moderately 
slow in the Capac soil and moderate in the Colwood soil. 
The available water capacity in Urban land is too vari- 
able to rate. It is high in the Capac and Colwood soils. 
Surface runoff is slow to ponded in Urban land and the 
Capac and Colwood soils. 

Most areas are used for residential, commercial, and 
light industrial development. Some are used for school 
grounds and parks. This unit has fair to poor potential for 
most recreational uses and poor potential for most engi- 
neering uses. 

The major limitation for most recreational uses is 
excess water. These soils are wet and muddy during wet 
periods and after heavy rains. Some areas are subject to 
flooding. Surface and tile drains are needed. 

The major limitations in using this unit as sites for 
buildings and sanitary facilities are the high water table 
and the flooding. Septic tank filter fields do not function 
properly. All sanitary facilities should be connected to 
commercial sewers and treatment facilities. 


SOIL SURVEY 


Not assigned to interpretive groupings. 


UtB—Urban land-Marlette complex, 2 to 12 percent 
slopes. These areas of Urban land and undulating and 
rolling, well drained and moderately well drained Marlette 
soils are on broad complex slopes, on ridges, on knolls, 
and on side slopes. Areas are irregular in shape and 
range from 10 to 500 acres. Urban land makes up about 
35 to 50 percent of this map unit, and Marlette soils 30 
percent. The Urban land and Marlette soils are so intri- 
cately associated that mapping them separately is not 
practical. Urban land is covered with buildings that so 
obscure or alter the soils that identification is not feasi- 
ble. 

Typically, the Marlette soil has a brown fine sandy 
loam surface layer about 9 inches thick. The firm subsoil 
is about 22 inches thick. The upper part is brown loam 
with brown fine sandy loam coatings, the next part is 
dark yellowish brown clay loam, and the lower part is 
brown clay loam. The substratum to a depth of 60 inches 
is brown foam. In places there are no coatings in the 
upper part of the subsoil. In places there is more sand 
and less clay in the upper part of the subsoil. 

Included with this unit in mapping are small areas of 
Aubbeenaubbee, Boyer, Capac, Houghton, and Oshtemo 
soils. Aubbeenaubbee and Capac soils, along minor 
drainageways and in small depressional areas, are less 
well drained than the Marlette soil. They make up 5 to 
10 percent of the unit. Houghton soils, in depressional 
areas, are less stable and have a high water table. They 
make up about 5 percent of the unit. Boyer and Osh- 
temo soils, on ridgetops and near major drainageways, 
are droughty. They make up about 10 percent of the 
unit. 

Permeability, available’ water capacity, and surface 
runoff in the Urban land are too variable to rate. In the 
Marlette soil, permeability is moderate or moderately 
slow, the available water capacity is high, and surface 
runoff is medium. The Marlette soil has a seasonal high 
water table at a depth of 2 1/2 to 6 feet in winter and 
spring. 

Most areas are used for residential, commercial, and 
light industrial development. Some are used for school 
grounds and parks. This unit has good potential for most 
recreational uses and good or fair potential for most 
engineering uses. 

Limitations for recreational uses are generally slight. 
The slope is a moderate limitation for playgrounds. Lev- 
eling and shaping are needed to provide good sites for 
playgrounds. 

The major limitations in using this unit as a site for 
buildings are the low strength of the soil and the wet- 
ness. The moderately slow permeability is a limitation in 
septic tank absorption fields. All sanitary facilities should 
be connected to commercial sewers and treatment facili- 
ties. 

Not assigned to interpretive groupings. 
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Uu—Urban land-Fluvaquents complex. These areas 
of Urban land and nearly level Fluvaquents are on flood 
plains and in low positions on the landscape. Many 
areas are subject to flooding. Areas range from 10 to 
about 100 acres. Urban land makes up about 40 to 60 
percent of this map unit, and Fluvaquents 30 percent. 
Areas of the Urban land and Fluvaquents are so intri- 
cately mixed that mapping them separately is not practi- 
cal. Urban land is covered with streets, parking lots, and 
large buildings that so obscure or alter the soil that 
identification is not feasible. 

Many areas of the Fluvaquents are filled with soil ma- 
terial that ranges from sandy loam to clay loam. 

Included with this unit in mapping are some areas of 
nonsoil material, such as cinders, concrete, bricks, and 
asphalt. In many of these areas the water table is high. 

Depth to the water table, the permeability, the availa- 
ble water capacity, and surface runoff in the Urban land 
are too variable to rate. Depth to the water table ranges 
from 2 to more than 5 feet in the Fluvaquents. 

Most areas are used for commercial and industrial 
development. This unit has fair to poor potential for most 
recreational uses and poor potential for most engineer- 
ing uses. 

The major limitations for recreational uses are the 
flooding and the wetness. The soils are wet during wet 
periods and after heavy rains. Surface and tile drains are 
needed. Picnic areas, playgrounds, paths, and trails are 
generally not damaged by floodwater, but they cannot be 
used if flooded. Campgrounds, however, should not be 
located on this unit unless they are protected from flood- 
ing. 

The major limitations in using this unit as building sites 
are the flooding and the excess water. Septic tank filter 
fields do not function properly because of the high water 
table and the flooding. Storm sewers are needed. 

Not assigned to interpretive groupings. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. 
It is useful in adjusting land use, including urbanization, 
to the limitations and potentials of natural resources and 
the environment. Also, it can help avoid soil-related fail- 
ures in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, yield 
estimates, flooding, the functioning of septic tank dispos- 
al systems, and other factors affecting the productivity, 
potential, and limitations of the soils under various uses 
and management. In this way, field experience and 
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measured data on soil properties and performance are 
used as a basis for predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture and wood- 
land, as sites for buildings, highways and other transpor- 
tation systems, sanitary facilities, and parks and other 
recreation facilities, and for wildlife habitat. From the 
data presented, the potential of each soil for specified 
land uses can be determined, soil limitations to these 
land uses can be identified, and costly failures in houses 
and other structures, caused by unfavorable soil proper- 
ties, can be avoided. A site where soil properties are 
favorable can be selected, or practices that will over- 
come the soil limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productiv- 
ity of the survey area or other broad planning area and 
on the environment. Productivity and the environment 
are closely related to the nature of the soil. Plans should 
maintain or create a fand-use pattern in harmony with 
the natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. 
Other information indicates the presence of bedrock, 
wetness, or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, 
sidewalks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


The major management concerns in the use of the 
soils for crops and pasture are described in this section. 
In addition, the crops or pasture plants best suited to the 
soil, including some not commonly grown in the survey 
area, are discussed; the system of land capability classi- 
fication used by the Soil Conservation Service is ex- 
plained; and the estimated yields of the main crops and 
hay and pasture plants are presented for each soil. 

This section provides information about the overall ag- 
ricultural potential of the survey area and about the man- 
agement practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, plan- 
ners, conservationists, and others. For each kind of soil, 
information about management is presented in the sec- 
tion ‘‘Soil maps for detailed planning.”’ Planners of man- 
agement systems for individual fields or farms should 
also consider the detailed information given in the de- 
scription of each soil. 

More than 171,000 acres was cropped in 1974 in 
Ingham County, according to the U.S. Census of Agricul- 
ture. Of this total more than 68,000 acres was used for 
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row crops, mainly corn and soybeans; more than 17,000 
acres for close growing crops, mainly wheat and oats; 
25,000 acres for hay crops; 14,800 acres for pasture; 
and the rest for specialty crops and idle cropland. 

Soil drainage is one of the major management needs 
on about two-thirds of the acreage used for crops and 
pasture in the survey area. Drainage of cropland im- 
proves the air-water relationship in the root zone. Spring 
planting, spraying, and harvesting are hampered where 
drainage is poor, and. weed control is more difficult. Tile 
drains or surface drainageways, or both, can be used to 
remove excess water. They should be properly designed. 
Some soils are naturally so wet and so difficult to drain 
that the production of crops common to the area is 
generally not possible. Examples are the poorly drained 
and very poorly drained Cohoctah soils and Histosols 
and Aquents, ponded. 

Unless artificially drained, the very poorly drained, 
poorly drained, and somewhat poorly drained soils are 
so wet that crops are damaged in most years. Examples 
are the Aubbeenaubbee, Capac, Edwards, Gilford, 
Houghton, and. Palms soils. 

Marlette soils have good natural drainage most of the 
year, but they tend to dry out slowly after rains. Spots of 
wetter soils: along drainageways and in swales are in- 
cluded in some areas, especially in areas where slopes 
are 2 to 6 percent. Artificial drainage is needed in some 
of these wetter areas. 

Boyer, Spinks, and Oshtemo soils have good natural 
drainage most of the year. These soils dry out quickly 
and are deficient in moisture during dry months in 
summer. Crops that mature early can be grown if a large 
amount of organic material is added to the soils. Artificial 
drainage is needed in some of the wetter included areas. 

The design of both surface and subsurface drainage 
systems varies with the kind of soil. A combination of 
surface drainage and tile drainage is needed in most 
areas of the poorly drained or very poorly drained soils 
used for row crops. Drains have to be more closely 
spaced in the slowly permeable soils than in the more 
permeable soils. Permeability is slow or very slow in 
Lenawee soils. Finding outlets for tile drainage systems 
is difficult in many areas of Adrian, Aurelius, Boots, Co- 
hoctah, Edwards, Houghton, and Palms soils. Diversions 
may be used in some areas to carry surface runoff away 
from wet areas. Good soil structure also benefits soil 
drainage. Low areas are subject to a shortened growing 
season because of frost late in spring and early in fall. 

Organic soils oxidize and subside when the pore 
space is filled with air. Special drainage systems are 
needed, therefore, to control the depth and the period of 
drainage. Keeping the water table at the level required 
by crops during the growing season and raising it to the 
surface during other parts of the year minimize the oxida- 
tion and subsidence of organic soils. Information on 
drainage design for each kindof soi! is available in local 
offices .of the Soil Conservation Service. 
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Soil erosion, including soil blowing, is a major hazard 
on more than half the cropland in Ingham County. If the 
slope is more than 2 percent, water erosion is a hazard. 
Marlette soils, for example, have slopes of 2 to 25 per- 
cent. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 
surface layer is lost and part of the subsoil is incorporat- 
ed into the plow layer. Loss of the surface layer is 
especially damaging on soils with a clay loam subsoil, 
such as Marlette soils. Second, soil erosion results in 
sediment entering streams. Control of erosion minimizes 
the pollution of streams by sediment and improves the 
quality of water for municipal use, for recreation, and for 
fish and wildlife. 

In many sloping fields, preparing a good seedbed and 
tilling are difficult because the original friable surface soil 
has been eroded away and the clay loam subsoil is 
exposed. Such spots are common in sloping areas of 
Marlette soils. 

Erosion control practices provide protective surface 
cover, reduce runoff, and increase infiltration. A cropping 
system that keeps a plant cover on the soil for extended 
periods can hold soil erosion losses to amounts that will 
not reduce the productive capacity of the soils. On live- 
stock farms, which require pasture and hay, the legume 
and grass forage crops in the cropping system reduce 
erosion on sloping land and also provide nitrogen and 
improve tilth for the following crops. 

Contouring and stripcropping are useful erosion control 
practices in the survey area. They are best suited to 
soils with smooth, uniform slopes, such as some areas 
of Marlette, Riddles, and Hillsdale soils. 

Slopes are so short and irregular that contour tillage or 
terracing is not practical in many areas of Marlette, Rid- 
dles, Hillsdale, Oshtemo, and Spinks soils. On these 
soils, cropping systems that provide a substantial plant 
cover are needed to control erosion unless minimum 
tillage or no tillage is practiced. Minimizing tillage and 
leaving crop residue on the surface increase infiltration 
and reduce the hazards of runoff and erosion. These 
practices can be adapted to Marlette, Riddles, Hillsdale, 
Oshtemo, and Spinks soils. No tillage for corn, which is 
common on an increasing acreage, is effective in reduc- 
ing erosion on sloping land and can be adapted to some 
of the soils in the survey area. No tillage leaves the 
remains of the previous crops on the soil as a mulch that 
reduces the hazards of wind and water erosion. No til- 
lage allows high yielding corn production on areas con- 
sidered marginal because of erosion. 

Good management is needed for satisfactory crop pro- 
duction with any tillage system. No tillage requires learn- 
ing new skills in planting, as well as in insect and weed 
control. A correct planting date, selection of a herbicide 
system suited to the vegetation present, control of insect 
pests, adequate nutrients, and selection of tillage sys- 
tems based on soil characteristics are all important. 
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Soil blowing (fig. 6) is a hazard on Boyer, Granby, 
Metea, Oshtemo, Spinks, and Thetford soils and on the 
muck soils—Adrian, Aurelius, Boots, Edwards, Houghton, 
Napoleon, and Palms soils. Soil blowing can damage 
these soils, especially the muck soils, in a few hours if 
winds are strong and the soils are dry and bare of 
vegetation or surface mulch. On the soils with a sandy 
surface layer, a plant cover, no tillage, surface mulch, 
buffer strips of grain 2 or 3 feet wide, or a rough surface 
through proper tillage minimize soil blowing. Overgrazing 
results in blowouts or other severe erosion. 

On muck soils, windbreaks of adapted shrubs, such as 
Tatarian honeysuckle, are effective in reducing soil blow- 
ing. Sprinkler irrigation, controlling the water table, and 
buffer strips of grain 2 or 3 feet wide are also effective in 
minimizing soil blowing. 

Information on the design of erosion control practices 
for each kind of soil is available in local offices of the 
Soil Conservation Service. 

Soil fertility is naturally medium to high in loamy soils 
and low in most sandy soils on the uplands in the survey 
area. The soils on flood plains, such as Cohoctah and 
Ceresco soils, are naturally higher in plant nutrients than 
most upland soils. 

Many sandy soils are naturally medium acid to neutral. 
If these soils have never been limed, applications of 
ground limestone are needed to raise the pH level suffi- 
ciently for good growth of alfalfa and other crops that 
grow on nearly neutral soils. Available phosphorus and 
potash levels are naturally low to medium in most of 
these soils. On all soils additions of lime and fertilizer 
should be based on the results of soil tests, on the need 
of the crop, and on the expected level of yields. The 
Cooperative Extension Service can help in determining 
the kinds and amounts of fertilizer and lime to be applied 
(4). 
Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soit. Soils 
with good tilth are granular and porous. 

Some of the soils used for crops in the survey area 
have a loamy surface layer that is light in color and low 
in content of organic matter. Generally, the surface of 
such soils is weak, and intense rainfall causes the forma- 
tion of a crust on the surface. Once the crust forms, it 
reduces infiltration and increases runoff. Regular addi- 
tions of crop residue, manure, and other organic material 
improve soil structure and reduce crust formation. 

The dark colored Lenawee soils are clayey, and tilth is 
a problem because the soils are often wet until late in 
spring. If plowed when wet, they tend to be very cloddy 
when dry. They become compact in the subsoil, and a 
good seedbed is difficult to prepare. Fall plowing gener- 
ally results in good tilth in spring. 

Cover crops and green manure crops, proper use of 
crop residue, minimum tillage, and livestock manure 
maintain and improve the organic-matter content and soil 
titth. Fail plowing on nearly level, poorly drained, or 
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somewhat poorly drained soils at the right moisture con- 
tent may reduce damage to soil structure and allow earli- 
er tillage the following spring. Fall plowing should not be 
done on sloping land or on soils subject to blowing. 
Pasturing the loamy and clayey soils when they are wet 
should be avoided because it results in compaction and 
poor structure. 

Field crops suited to the soils and climate of the 
survey include a few that are not now commonly grown. 
Corn and soybeans are the row crops commonly grown 
in the survey area. Grain sorghum, field beans, sunflow- 
ers, potatoes, and similar crops can be grown if econom- 
ic conditions are favorable. 

Wheat and oats are the common close growing crops. 
Rye, barley, buckwheat, and flax could be grown, and 
grass seed could be produced from bromegrass, fescue, 
red clover, redtop, and bluegrass. 

Special crops grown commercially in the survey area 
are lettuce, onions, lawn sod, and potatoes. A small 
acreage throughout the county is used for mint, straw- 
berries, sweet corn, tomatoes, cabbage, and other vege- 
tables and small fruits. In addition, large areas could be 
adapted to other special crops, such as blueberries, 
grapes, tree fruits, and many vegetables. 

Deep soils that have good natural drainage and that 
may warm up early in spring are especially well suited to 
many vegetables and small fruits. Examples are the 
Boyer, Oshtemo, and Spinks soils on slopes of less than 
6 percent. Crops can generally be planted and harvested 
earlier on all of these soils than on other soils in the 
survey area. 

{f adequately drained and protected from soil blowing, 
the muck soils in the county are well suited to a wide 
range of vegetable crops. Adrian, Boots, Edwards, 
Houghton, and Palms muck soils are best suited. 

Most of the well drained soils in the survey area are 
suited to orchards and nursery plants. Soils in low posi- 
tions where frost is frequent and air drainage is poor, 
however, generally are poorly suited to early vegetables, 
small fruits, and orchards. 

Latest information and suggestions on growing special 
crops can be obtained from local offices of the Coopera- 
tive Extension Service and the Soil Conservation Serv- 
ice. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. Ab- 
sence of an estimated yield indicates that the crop is not 
suited to or not commonly grown on the soil. 

The estimated yields were based mainly on the experi- 
ence and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
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and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate 
and the soil. A few farmers may be obtaining average 
yields higher than those shown in table 5. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, ero- 
sion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate tillage practices, including time of 
tillage and seedbed preparation and tilling when soil 
moisture is favorable; control of weeds, plant diseases, 
and harmful insects; favorable soil reaction and optimum 
levels of nitrogen; phosphorus, potassium, and trace ele- 
ments for each crop; effective use of crop residues, 
barnyard manure, and green-manure crops; harvesting 
crops with the smallest possible loss; and timeliness of 
all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other. than those shown in table 5 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local 
offices of the Soil Conservation Service and the Cooper- 
ative Extension Service can provide information about 
the management concerns and productivity of the soils 
for these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and gen- 
erally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to horticultural crops or 
other crops that require special management. Capability 
classification. is not a substitute for interpretations de- 
signed to show suitability and limitations of groups of 
soils for forest trees or for engineering purposes. 

In the capability system, all kinds of soil are grouped 
at three levels: capability class, subclass, and unit. The 
capability class and subclass levels are defined in the 
following paragraphs. A survey area may not have soils 
of all classes. 
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Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIll (7). The numerais 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their use. 

Class || soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants, or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. , 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use. for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, Ile. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion, though they 
have other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and sub- 
class is indicated in table 6. All soils in the survey area 
except those named at a level higher than the series are 
included. Some of the soils that are well suited to crops 
and pasture may be in low-intensity use, for example, 
soils in capability classes | and Il. Data in this table can 
be used to determine the farming potential of such soils. 

Listed at the end of each unit description is the capa- 
bility subclass and the Michigan soil management group. 
In the map units of soil complexes, the soil management 
groups are listed in the same order as the named series. 
The soils are grouped according to needs for lime and 
fertilizer, artificial drainage, and. other practices. For an 
explanation of each group, refer to the Michigan State 
University Research Report 254 “Soil Management Units 
and Land Use Planning” (5). 
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Briefly, the soil management groups combine soils of 
similar profiles, texture, and natural drainage conditions. 
The groups are designated by numbers and letters that 
identify significant soil properties affecting various uses. 

In mineral soils the number is based on the dominant 
texture: 0 indicates fine clay, more than 60 percent clay; 
1 indicates clay, 40 to 60 percent clay; 1.5 indicates clay 
loam and silty clay loam; 2.5 indicates loam and silt 
loam; 3 indicates sandy loam; 4 indicates loamy sand; 
and 5 indicates sand. Soils that developed in uniform 
parent material are identified by a single number. Soils 
that developed from two different parent materials or 
that have contrasting textures in their profiles are identi- 
fied by fractions. The numerator indicates the texture in 
the upper part of the profile, and the denominator the 
lower part of the profile, or the parent material. For 
example, 3/2 indicates soils that are 20 to 40 inches of 
sandy loam over loam to silty clay foam. 

For alluvial soils in stratified materials, subject to flood- 
ing, the numbers are preceded by a capital “L.” In soils 
having 20 to 40 inches of soil material over bedrock, the 
texture of the overlying material is the numerator of the 
fraction: 3/R, for example, means sandy loam over bed- 
rock. 

Organic soils, muck or peat, are identified by a capital 
“M.” The thin 16- to 51-inch organic soils are identified 
according to the texture of the underlying mineral materi- 
al: M/3, for example, means muck over sandy loam to 
clay loam; M/4, muck over loamy sand or sand; M/m, 
muck over marl. Organic soils more than 51 inches thick 
are identified only by the letter “‘M.” 

Lowercase letters after the capital letters or the num- 
bers indicate natural drainage conditions: “a” indicates 
well drained and moderately well drained; “b” indicates 
somewhat poorly drained; and ‘‘c’” indicates poorly 
drained and very poorly drained. 

Other soil profile characteristics important to land use 
planning are indicated by adding a dash and a second 
lowercase letter to the symbol. For example, “a” after a 
dash identifies soils that have a very strongly acid (pH 
less than 4.5) subsoil. An “‘s” indicates stratification with 
fine sands and silts. 


Woodland management and productivity 


Table 7 contains information useful to woodland 
owners or forest managers planning use of soils for 
wood crops. Map unit symbols for soils suitable for wood 
crops are listed. 

In table 7 the soils are rated for a number of factors to 
be considered in management. Sight, moderate, and 
severe are used to indicate the degree of major soil 
limitations. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if some measures 
are needed to control erosion during logging and road 
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construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management 
or harvesting. A rating of sight indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
ment or equipment; severe indicates a seasonal limita- 
tion, a need for special equipment or management, or a 
hazard in the use of equipment. 

Seedling mortality ratings indicate the degree that the 
soil affects expected mortality of planted tree seedlings. 
Plant competition is not considered in the ratings. Seed- 
lings from good planting stock that are properly planted 
during a period of sufficient rainfall are rated. A rating of 
slight indicates that the expected mortality of the planted 
seedlings is less than 25 percent; moderate, 25 to 50 
percent; and severe, more than 50 percent. 

Considered in the ratings of windthrow hazard are 
characteristics of the soil that affect the development of 
tree roots and the ability of the soil to hold trees firmly. A 
rating of s/ight indicates that trees in wooded areas are 
not expected to be blown down by commonly occurring 
winds; moderate, that some trees are blown down during 
periods of excessive soil wetness and strong winds; and 
severe, that many trees are blown down during periods 
of excessive soil wetness and moderate or strong winds. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or grow 
if openings are made in the tree canopy. The invading 
plants compete with native plants or planted seedlings 
by impeding or preventing their growth. A rating of s/ight 
indicates little or no competition from other plants; moa- 
erate indicates that plant competition is expected to 
hinder the development of a fully stocked stand of desir- 
able trees; severe means that plant competition is ex- 
pected to prevent the establishment of a desirable stand 
unless the site is intensively prepared, weeded, or other- 
wise managed for the control of undesirable plants. 

The potential productivity of merchantable or /mportant 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and codomin- 
ant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Important trees are those that 
woodland managers generally favor in intermediate or 
improvement cuttings. They are selected on the basis of 
growth rate, quality, value, and marketability. 

Trees to plant are those that are suitable for commer- 
cial wood production and that are suited to the soils. 
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Windbreaks and environmental plantings 


Windbreaks are established to protect livestock, build- 
ings, and yards from wind and snow. Windbreaks also 
help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-growing 
broad-leaved and coniferous species provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, and provide food and cover for wild- 
life. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. A healthy planting stock of suitable species 
planted properly on a well prepared site and maintained 
in good condition can insure a high degree of plant 
survival. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 
20 years. The estimates in table 8, based on measure- 
ments and observation of established plantings that have 
been given adequate care, can be used as a guide in 
planning windbreaks and screens. Additional information 
about planning windbreaks and screens and the planting 
and care of trees can be obtained from local offices of 
the Soil Conservation Service or the Cooperative Exten- 
sion Service or from a nursery. 


Engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction ma- 
terial, and water management. Among those who can 
benefit from this information are engineers, landowners, 
community planners, town and city managers, land de- 
velopers, builders, contractors, and farmers. 

The ratings in the engineering tables are based on test 
data and estimated data in the ‘‘Soil properties’ section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behav- 
ior of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, plas- 
ticity index, soil reaction, depth to bedrock, hardness of 
bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay min- 
erals, mineralogy of the sand and silt fractions, and the 
kind of absorbed cations were also considered. 
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On the basis of information assembled about soil prop- 
erties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in engi- 
neering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. , 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, 
commercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste dis- 
posal facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, clay, 
and topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil 
and water conservation; (8) relate performance of struc- 
tures already built to the properties of the kinds of soil 
on which they are built so that performance of similar 
structures on the same or a similar soil in other locations 
can be predicted; and (9) predict the trafficability of soils 
for cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or gener- 
al designs that will overcome unfavorable soil properties 
and minimize soil-related failures. Limitations to the use 
of these data, however, should be well understood. First, 
the data are generally not presented for soil material 
below a depth of 5 or 6 feet. Also, because of the scale 
of the detailed map in this soil survey, small areas of 
soils that differ from the dominant soil may be included 
in mapping. Thus, these data do not eliminate the need 
for onsite investigations, testing, and analysis by person- 
nel having expertise in the specific use contemplated. 

The information is presented mainly in tables. Table 9 
shows, for each kind of soil, the degree and kind of 
limitations for building site development; table 10, for 
sanitary facilities; and table 12, ‘for water management. 
Table 11 shows the suitability of each kind of soil as a 
source of construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this 
survey, can be used to make additional interpretations 
and to construct interpretive maps for specific: uses of 
land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms are 
defined in the Glossary. 
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Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, local roads and streets, and 
lawns and landscaping are indicated in table 9. A slight 
limitation indicates that soil properties generally are fa- 
vorable for the specified use; any limitation is minor and 
easily overcome. A moderate limitation indicates that soil 
properties and site features are unfavorable for the spec- 
ified use, but the limitations can be overcome or mini- 
mized by special planning and design. A severe limitation 
indicates that one or more soil properties or site features 
are so unfavorable or difficult to overcome that a major 
increase in construction effort, special design, or inten- 
sive maintenance is required. For some soils rated 
severe, such costly measures may not be feasible. 

Shallow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, and open ditches. Such digging or trenching 
is influenced by soil wetness caused by a seasonal high 
water table; the texture and consistence of soils; the 
tendency of soils to cave in or slough; and the presence 
of very firm, dense soil layers, bedrock, or large stones. 
In addition, excavations are affected by slope of the soil 
and the probability of flooding. Ratings do not apply to 
soil horizons below a depth of 6 feet unless otherwise 
noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and smai/! commercial buildings reterred to 
in table 9 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial build- 
ings without basements and for dwellings with and with- 
out basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the struc- 
ture from settling or shear failure of the foundation does 
not occur. These ratings were determined from esti- 
mates of the shear strength, compressibility, and shrink- 
swell potential of the soil. Soil texture, plasticity and in- 
place density, soil wetness, and depth to a seasonal 
high water table were also considered. Soil wetness and 
depth to a seasonal high water table indicate potential 
difficulty in providing adequate drainage for basements, 
lawns, and gardens. Depth to bedrock, slope, and large 
stones in or on the soil are also important considerations 
in the choice of sites for these structures and were 
considered in determining the ratings. Susceptibility to 
flooding is a serious hazard. 

Local roads and streets referred to in table 9 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying 
soil material; a base of gravel, crushed rock fragments, 
or soil material stabilized with lime or cement; and a 
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flexible or rigid surface, commonly asphalt or concrete. 
The roads are graded with soil material at hand, and 
most cuts and fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capac- 
ity used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and 
content of large stones affect stability and ease of exca- 
vation. 

Lawns and landscaping require soils that are suitable 
for the establishment and maintenance of turf for lawns 
and ornamental trees and shrubs for landscaping. The 
best soils are firm after rains, are not dusty when dry, 
and absorb water readily and hold sufficient moisture for 
plant growth. The surface layer should be free of stones. 
If shaping is required, the soils should be thick enough 
over bedrock or hardpan to allow for necessary grading. 
In rating the soils, the availability of water for sprinkling is 
assumed. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. Table 10 shows the degree and kind of limita- 
tions of each soil for such uses and for use of the soil as 
daily cover for landfills. It is important to observe local 
ordinances and regulations. 

If the degree of soil limitation is expressed as sight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive 
maintenance is required. Soil suitability is rated by the 
terms good, fair, or poor, which, respectively, mean 
about the same as the terms s/ight, moderate, and 
severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for 
this use. The soil properties and site features considered 
are those that affect the absorption of the effluent and 
those that affect the construction of the system. 
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Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral seep- 
age and surfacing of the effluent. Also, soil erosion and 
soil slippage are hazards if absorption fields are installed 
on sloping soils. 

In some soils, loose sand and gravel or fractured bed- 
rock is less than 4 feet below the tile lines. In these soils 
the absorption field does not adequately filter the efflu- 
ent, and ground water in the area may be contaminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be in- 
stalled or the size of the absorption field can be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor and 
cut slopes or embankments of compacted soil material. 
Aerobic lagoons generally are designed to hold sewage 
within a depth of 2 to 5 feet. Nearly impervious soil 
material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
Soils that are very high in content of organic matter and 
those that have cobbles, stones, or boulders are not 
suitable. Unless the soil has very slow permeability, con- 
tamination of ground water is a hazard where the sea- 
sonal high water table is above the level of the lagoon 
floor. In soils where the water table is seasonally high, 
seepage of ground water into the lagoon can seriously 
reduce the lagoon’s capacity for liquid waste. Slope, 
depth to bedrock, and susceptibility to flooding also 
affect the suitability of sites’ for sewage lagoons or the 
cost of construction. Shear strength and permeability of 
compacted soil material affect the performance of em- 
bankments. 

Sanitary landfill is a method of disposing of solid waste 
by placing refuse in successive layers either in excavat- 
ed trenches or on the surface of the soil. The waste is 
spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy ve- 
hicular traffic. Risk of polluting ground water and traffica- 
bility affect the suitability of a soil for this use. The best 
soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, 
and are not subject to flooding. Clayey soils are likely to 
be sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse in- 
creases the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
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seasonal water table is high, water will seep into trench- 
es. 
Unless otherwise stated, the limitations in table 10 
apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the 
borrow areas. These factors include slope, erodibility, 
and potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 11 by 
ratings of good, fair, or poor. The texture, thickness, and 
organic-matter content of each soil horizon are important 
factors in rating soils for use as construction materials. 
Each soil is evaluated to the depth observed, generally 
about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. 
The performance of soil after it is stabilized with lime or 
cement is not considered in the ratings, but information 
about some of the soil properties that influence such 
performance is given in the descriptions of .the soil 
series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 15 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 
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Soils rated good are coarse grained. They have low 
shrink-swell potential and few cobbles and stones. They 
are at least moderately well drained and have slopes of 
15 percent or less. Soils rated fair have a plasticity index 
of less than 15 and have other limiting features, such as 
moderate shrink-swell potential, moderately steep 
slopes, wetness, or many stones. If the thickness of 
Suitable material is less than 3 feet, the entire soil is 
rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 11 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 15. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil materi- 
al to support plantlife. Also considered is the damage 
that can result at the area from which the topsoil is 
taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is deter- 
mined by texture, structure, and the amount of toxic 
substances. Organic matter in the A1 or Ap horizon 
greatly increases the absorption and retention of mois- 
ture and nutrients. Therefore, the soil material from these 
horizons should be carefully preserved for later use. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have 
gentle slopes. They are naturally fertile or respond well 
to fertilizer. They are not so wet that excavation is diffi- 
cult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel or stones. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel and stones; 
steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
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tent. This horizon is designated as A1 or Ap in the soil 
series descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 12 soil and site features that affect use 
are indicated for each kind of soil. This information is 
significant in planning, installing, and maintaining water- 
control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low seep- 
age potential, which is determined by permeability and 
the depth to fractured or permeable bedrock or other 
permeable material. 

Embankmenis, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organ- 
ic matter in a soil downgrade the suitability of a soil for 
use in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditchbanks; susceptibil- 
ity to flooding; and availability of outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and soil 
blowing, texture, depth of root zone, rate of water intake 
at the surface, permeability of the soil below the surface 
layer, available water capacity, need for drainage, and 
depth to the water table. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
suitability of a soil for terraces are uniformity and steep- 
ness of slope; depth to bedrock or other unfavorable 
material; large stones; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 

Grassed waterways are constructed to channel runoff 
to outlets at a nonerosive velocity. Features that affect 
the use of soils for waterways are slope, permeability, 
erodibility, wetness, and suitability for permanent vegeta- 
tion. 


Recreation 


The soils of the survey area are rated in table 13 
according to limitations that affect their suitability for 
recreation uses. The ratings are based on such restric- 
tive soil features as flooding, wetness, slope, and texture 
of the surface layer. Not considered in these ratings, but 
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important in evaluating a site, are location and accessi- 
bility of the area, size and shape of the area and its 
scenic quality, the ability of the soil to support vegeta- 
tion, access to water, potential water impoundment sites 
available, and either access to public sewerlines or ca- 
pacity of the soil to absorb septic tank effluent. Soils 
subject to flooding are limited, in varying degree, for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. Onsite assess- 
ment of height, duration, intensity, and frequency of 
flooding is essential in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. S/ight means that the soil 
properties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the: limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means that 
soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 13 can be supplemented by 
information in other parts of this survey. Especially heip- 
ful are interpretations for septic tank absorption fields, 
given in table 10, and interpretations for dwellings with- 
out basements and for local roads and streets, given in 
table 9. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but re- 
mains firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to 
obtain a uniform grade, the depth of the soil over bed- 
rock should be enough to allow necessary grading. 

Paths and trails for walking, horseback riding, bicy- 
cling, and other uses should require little or no cutting 
and filling. The best soils for this use are those that are 
not wet, are firm after rains, are not dusty when dry, and 
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are not subject to flooding more than once during .the 
annual period of use. They should have moderate slopes 
and have few or no stones or boulders on the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be re- 
quired. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They should 
have a surface that is free of stones and boulders and 
have moderate slopes. Suitability of the soil for traps, 
tees, or greens was not considered in rating the soils. 
Irrigation is an assumed management practice. 


Wildlife habitat 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they 
affect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, 
and water. If any one of these elements is missing, is 
inadequate, or is inaccessible, wildlife either are scarce 
or do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 14, the soils in the survey area are rated 
according to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of man- 
agement needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions ‘are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils 
having such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 
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Grain and seed crops are seed-producing annuals 
used by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grain and seed crops are corn, 
wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grasses and legumes are fescue, 
lovegrass, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds, that provide 
food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, and flood hazard. Soil 
temperature and soil moisture are also considerations. 
Examples of wild herbaceous plants are goldenrod, beg- 
garweed, and wheatgrass. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. 
Major soil properties that affect growth of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. Examples of native plants 
are oak, cherry, apple, hawthorn, dogwood, hickory, 
blackberry, and blueberry. Examples of fruit-producing 
shrubs that are commercially available and suitable for 
planting on soils rated good are Russian-olive, autumn- 
olive, and crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Soil proper- 
ties that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capac- 
ity, and wetness. Examples of coniferous plants are pine, 
spruce, and juniper. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are 
smartweed, wild millet, reed canarygrass, cattails, and 
rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
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in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability 
of a dependable water supply is important if water areas 
are to be developed. Examples of shallow water areas 
are marshes, waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in the 
following paragraphs. 

Openland habitat consists of cropland, pasture, mead- 
ows, and areas that are overgrown with grasses, herbs, 
shrubs, and vines. These areas produce grain and seed 
crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail rabbit, and red fox. 

Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted 
to these areas include ruffed grouse, thrushes, wood- 
peckers, squirrels, gray fox, raccoon, and deer. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, muskrat, mink, and sandhill 
cranes. 


Soil properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made during 
the course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil scien- 
tists can identify several important soil properties. They 
note the seasonal soil moisture condition or the pres- 
ence of free water and its dépth. For each horizon in the 
profile, they note the thickness and color of-the soil 
material; the texture, or amount of clay, silt, sand; and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially 
properties that cannot be estimated accurately by field 
observation. Laboratory analyses are not conducted for 
all soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby 
survey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of engi- 
neering properties, the engineering classifications, and 
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the physical and chemical properties of each major hori- 
zon of each soil in the survey area. They also present 
data about pertinent soil and water features. 


Engineering properties 


Table 15 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 15 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each hori- 
zon is indicated. More information about the range in 
depth and about other properties in each horizon is 
given for each soil series in the section “Soil series and 
morphology.” 

Texture is described in table 15 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “‘Loam,” for example, is soil material that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If a soil contains gravel or other parti- 
cles coarser than sand, an appropriate modifier is added, 
for example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (Unified) (2) and the system adopted by the 
American Association of State Highway and Transporta- 
tion Officials (AASHTO) (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, 
CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral soil 
is classified in one of seven basic groups ranging from 
A-1 through A-7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. Soils in group A-1 are 
coarse grained and low in content of fines. At the other 
extreme, in group A-7, are fine-grained soils. Highly or- 
ganic soils are classified in group A-8 on the basis of 
visual inspection. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-1-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
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tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. 
These numbers range from 0 for the best subgrade ma- 
terial to 20 or higher for the poorest. The estimated: 
classification, without group index numbers, is given in 
table 15. Also in table 15 the percentage, by weight, of 
rock fragments more than 3 inches in diameter is esti- 
mated for each major horizon. These estimates are de- 
termined mainly by observing volume percentage in the 
field and then converting that, by formula, to weight 
percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators 
in making general predictions of soil behavior. Ranges in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made 
during the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across classifi- 
cation boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 16 shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the typical 
pedon of each soil. The estimates are based on field 
observations and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil 
features as plowpans and surface crusts. Permeability of 
the soil is an important factor to be considered in plan- 
ning and designing drainage systems, in evaluating the 
potential of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
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soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irriga- 
tion systems. 

Soil reaction is expressed as a range in pH values. 
The range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is important in 
selecting the crops, ornamental plants, or other plants to 
be grown; in evaluating soil amendments for fertility and 
Stabilization, and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also 
influence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless spe- 
cial designs are used. A high shrink-swell potential indi- 
cates that special design and added expense may be 
required if the planned use of the soil will not tolerate 
large volume changes. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil 
is modified by factors representing plant cover, grade 
and length of slope, management practices, and climate. 
The soil-loss tolerance factor (T) is the maximum rate of 
soil erosion, whether from rainfall or soil blowing, that 
can occur without reducing crop production or environ- 
mental quality. The rate is expressed in tons of soi! loss 
per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are extremely erodible, so vegetation 
is difficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops 
can be grown if intensive measures to control soil blow- 
ing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
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erodible, but crops can be grown if intensive measures 
to control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible, but crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, 
and crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can 
easily be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 


Soil and water features 


Table 17 contains information helpful in planning land 
uses and engineering projects that are likely to be affect- 
ed by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have re- 
ceived precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist chiefly of 
deep, well drained to excessively drained sands or grav- 
els. These soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
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tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams or with runoff from adjacent 
slopes (fig. 7). Water standing for short periods after 
rains or after snow melts is not considered flooding, nor 
is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration 
of flooding and the time of year when flooding is most 
likely. The ratings are based on evidence in the soil 
profile of the effects of flooding, namely thin strata of 
gravel, sand, silt, or, in places, clay deposited by flood- 
water; irregular decrease in organic-matter content with 
increasing depth; and absence of distinctive soil horizons 
that form in soils of the area that are not subject to 
flooding. The ratings are also based on local information 
about floodwater levels in the area and the extent of 
flooding and on information that relates the position of 
each soil on the landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis for 
land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. 
Estimates are based mainly on the relationship between 
grayish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 17 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched or apparent; and the months of the year 
that the water table commonly is high. Only saturated 
zones above a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such 
information is also needed to decide whether or not 
construction of basements is feasible and to determine 
how septic tank absorption fields and other underground 
installations will function. Also, a seasonal high water 
table affects ease of excavation. 

Subsidence is the settlement of organic soils or of 
soils containing semifluid layers. Initial subsidence gener- 
ally results from drainage. Total subsidence is initial sub- 
sidence plus the ‘slow sinking that occurs over a period 
of several years as a result of the oxidation or compres- 
sion of organic material. 

Potential frost action refers to the likelinood of 
damage to pavements and other structures by frost 
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heaving and low soil strength after thawing. Frost action 
results from the movement of soil moisture into the 
freezing temperature zone in the soil, which causes ice 
lenses to form. Soil texture, temperature, moisture con- 
tent, porosity, permeability, and content of organic matter 
are the most important soil properties that affect frost 
action. It is assumed that the soil is not covered by 
insulating vegetation or snow and is not artificially 
drained. Silty and clayey soils that have a high water 
table in winter are most susceptible to frost action. Well 
drained very gravelly or sandy soils are the least suscep- 
tible. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
steel is related to soil moisture, particle-size distribution, 
total acidity, and electrical conductivity of the soil materi- 
al. The rate of corrosion of concrete is based mainly on 
the sulfate content, texture, and acidity of the soil. Pro- 
tective measures for steel or more resistant concrete 
help to avoid or minimize damage resulting from the 
corrosion. Uncoated steel intersecting soil boundaries or 
soil horizons is more susceptible to corrosion than an 
installation that is entirely within one kind of soil or within 
one soil horizon. 


Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
system should refer to ‘Soil taxonomy” (8). 

The system of classification has six categories. Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. In 
this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected 
for the higher categories are the result of soil genesis or 
of factors that affect soil genesis. In table 18, the soils of 
the survey area are classified according to the system. 
Categories of the system are ciscussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of 
dominant soil-forming processes that have taken place. 
Each order is identified by a word ending in so/. An 
example is Inceptisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
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order. An example is Aquept (Agu, meaning water, plus 
ept, from Inceptisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; 
soil moisture and temperature regimes; and base status. 
Each great group is identified by the name of a suborder 
and a prefix that suggests something about the proper- 
ties of the soil. An example is Haplaquepts (Hap/, mean- 
ing simple horizons, plus aquep?, the suborder of Incepti- 
sols that have an aquic moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Mollic identifies the subgroup that is 
thought to be an intergrade to a great group of Mollisols. 
An example is Mollic Haplaquepts. 

FAMILY. Families are established within a subgroup on 
the basis of similar physical and chemical properties that 
affect management. Among the properties considered in 
horizons of major biological activity below plow depth are 
particle-size distribution, mineral content, temperature 
regime, thickness of the soil penetrable by roots, consis- 
tence, moisture equivalent, soil slope, and permanent 
cracks. A family name consists of the name of a sub- 
group and a series of adjectives. The adjectives are the 
class names for the soil properties used as family differ- 
entiae. An example is coarse-loamy, mixed, nonacid, 
mesic, Mollic Haplaquepts. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil protile. Among these charac- 
teristics are color, texture, structure, reaction, consis- 
tence, and mineral and chemical composition. 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described in detail. The descriptions are 
arranged in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other 
series. Then a pedon, a small three-dimensional area of 
soil that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (6). Unless 
otherwise noted, colors described are for moist soil. 
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Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described 
in the section “Soil maps for detailed planning.” 


Adrian series 


The Adrian series consists of very poorly drained, 
moderately slowly to moderately rapidly permeable soils 
on lake plains and outwash plains. These soils formed in 
organic deposits over coarse textured deposits. Slopes 
are 0 to 2 percent. 

Adrian soils are near Edwards, Houghton, and Palms 
soils. Edwards soils are underlain by marl. Adrian soils 
have a thinner organic layer than Houghton soils. They 
have less silt and clay and more sand in the substratum 
than Palms soils. 

Typical pedon of Adrian muck, 1,200 feet north and 
1,000 feet east of southwest corner sec. 16, T. 1 N., R. 
1E 


Oap—0O to 10 inches; black (N 2/0) sapric material; mod- 
erate medium granular structure; very friable; less 
than 5 percent fiber; slightly acid; abrupt smooth 
boundary. 

Oa2—10 to 24 inches; black (10YR 2/1) sapric material; 
weak thick platy structure; friable; 15 percent fiber, 
less than 5 percent rubbed; medium acid; gradual 
wavy boundary. 

Oa3—24 to 29 inches; black (10YR 2/1) sapric material; 
weak thick piaty structure; friable; 12 percent fiber, 
less than 5 percent rubbed; medium acid; abrupt 
smooth boundary. 

lIC1g—29 to 35 inches; dark grayish brown (2.5Y 4/2) 
and grayish brown (10YR 5/2) sand; single grained; 
loose; 5 percent pebbles; slightly acid; clear smooth 
boundary. 

IIC2g—35 to 60 inches; grayish brown (2.5Y 5/2) gravel- 
ly loamy sand with few sandy loam lenses; massive; 
very friable; 15 percent pebbles; slight efferves- 
cence; mildly alkaline. 


Depth to the IICg horizon is 16 to 50 inches. Reaction 
ranges from medium acid to mildly alkaline in the organic 
material. In some pedons woody fragments make up 
about 10 percent of the organic material. This material is 
less than 25 percent fiber in an unrubbed condition and 
less than 5 percent fiber after rubbing. The content of 
pebbles in the IICg horizon ranges from 0 to 50 percent. 
The IICg horizon is not effervescent in some pedcons. 


Aubbeenaubbee series 


The Aubbeenaubbee series consists of somewhat 
poorly drained soils that are moderately rapidly perme- 
able in the upper part and moderately permeable in the 
lower part. These soils are on till plains and moraines. 
They formed in a thin layer of moderately coarse tex- 
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tured glaciofluvial deposits over medium or moderately 
fine textured glacial till. Slopes are 0 to 3 percent. 

Aubbeenaubbee soils are commonly adjacent to 
Brookston, Capac, Owosso, and Riddles soils. Brookston 
soils are more gray in the subsoil and have a mollic 
epipedon. Capac soils have less sand in the upper part 
of the subsoil. Owosso and Riddles soils do not have 
grayish mottles and coatings in the subsoil, and they are 
better drained. 

Typical pedon of Aubbeenaubbee sandy loam in an 
area of Aubbeenaubbee-Capac sandy loams, 0 to 3 per- 
cent slopes, 1,300 feet west and 700 feet south of north- 
east corner sec. 30, T. 1 N., R. 2 W. 


Ap—0 to 8 inches; dark grayish brown (10YR 4/2) sandy 
loam; weak medium subangular blocky structure; fri- 
able; medium acid; abrupt smooth boundary. 

A2—8 to 17 inches; brown (10YR 5/3) sandy loam; few 
coarse prominent brown (7.5YR 4/4) mottles; weak 
thick platy structure parting to weak fine subangular 
blocky; friable; medium acid; clear wavy boundary. 

B21t—17 to 25 inches; brown (10YR 4/3) sandy loam; 
many coarse distinct yellowish brown (10YR 5/6- 
5/8), grayish brown (10YR 5/2), and dark grayish 
brown (10YR 4/2) moittles; moderate medium su- 
bangular blocky structure; friable; thin dark grayish 
brown (10YR 4/2) clay films; black (10YR 2/1) 
stains on faces of peds; slightly acid; abrupt wavy 
boundary. 

1IB22t—25 to 35 inches; brown (10YR 5/3) clay loam; 
many medium distinct yellowish brown (10YR 5/6- 
5/8), grayish brown (10YR 5/2), and dark grayish 
brown (10YR 4/2) mottles; moderate medium su- 
bangular blocky structure; firm; continuous thick 
grayish brown (10YR 5/2) clay films on faces of 
peds; 3 percent pebbles; neutral; clear wavy bound- 


ary. 

IIC—85 to 60 inches; brown (10YR 5/3) loam; few fine 
faint dark grayish brown (10YR 4/2) and few fine 
distinct yellowish brown (10YR 5/6-5/8) mottles; 
massive; firm; 5 percent pebbles; violent efferves- 
cence; mildly alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 32 to 60 inches. Reaction ranges from 
medium acid to neutral in the upper part of the solum 
and is slightly acid or neutral in the lower part. The 
content of pebbles and cobbles ranges from 1 to 8 
percent throughout the profile. 

The Ap horizon has hue of 10YR, value of 2 or 3, and 
chroma of 3 or 4. When dry, it has value of 6 or more. 

The A2 horizon is brown (10YR 5/3) or pale brown 
(10YR 6/3) sandy loam or loamy sand and is mottled in 
most pedons. The Bt horizon has hue of 10YR, value of 
4 or 5, and chroma of 2‘ to 4. Thin horizons of loamy 

sand are in some pedons. The IIBt horizon is clay loam, 
loam, or silty clay loam. 
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The IIC horizon has hue of 10YR, value of 4 or 5, and 
chroma of 2 or 3. It is loam or clay loam. 


Aurelius series 


The Aurelius series consists of very poorly drained 
soils on lake plains, till plains, outwash plains, and mor- 
aines. These soils formed in shallow or very shallow 
organic deposits over marl. Slopes are 0 to 2 percent. 

Aurelius soils are commonly adjacent to Edwards, 
Houghton, Keowns, and Palms soils. Edwards, 
Houghton, and Palms soils have a thicker organic layer. 
Keowns soils do not have an histic epipedon or a marl 
layer. 

Typical pedon of Aurelius muck, 1,260 feet north and 
150 feet east of southwest corner sec. 13, T.2N.,R. 2 
W. 


Oap—0 to 9 inches; black (N 2/0) sapric material; mod- 
erate fine subangular blocky structure; very friable; 
about 3 percent fiber, less than 1 percent rubbed; 
few fine roots; mildly alkaline; abrupt smooth bound- 
ary. 

lILco—9 to 13 inches; black (5YR 2/1) coprogenous 
earth; weak thin platy structure; firm; hard; few fine 
roots; neutral; abrupt smooth boundary. 

tiILca—13 to 30 inches; grayish brown (2.5YR 5/2) marl; 
few medium prominent strong brown (7.5YR 5/8) 
and yellowish brown (10YR 5/6) mottles; massive; 
friable; few snail shells and shell fragments; violent 
effervescence; moderately alkaline; abrupt wavy 
boundary. 

IVcg—30 to 60 inches; dark gray (5Y 4/1) stratified fine 
sandy loam, silt loam, and loamy fine sand; few 
medium prominent yellowish brown (10YR 5/6) mot- 
tles; massive; friable; strong effervescence; moder- 
ately alkaline. 


Depth to the |Vcg horizon is 24 to 40 inches. 

The organic material ranges from black (N 2/0 or 5YR 
2/1) to very dark brown (10YR 2/2). It is 1 to 70 percent 
mineral matter. Reaction ranges from slightly acid to 
moderately alkaline. In some pedons there are alternat- 
ing thin strata of organic material and marl. 

The IILco horizon does not appear in some pedons. It 
ranges from black (6YR 2/1) to dark greenish gray (5G 
4/1). Reaction ranges from slightly acid to moderately 
alkaline. 

The lllLca horizon ranges from grayish brown (2.5Y 
5/2) to white (N 8/0). In some pedons many shells and 
shell fragments are in this horizon. 

The IVcg horizon ranges from dark gray (N 4/0, 5Y 
4/1), to light brownish gray (10YR 6/2). It ranges from 
loamy fine sand to clay loam. Strata of sand and loamy 
sand are in some pedons. 
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Boots series 


The Boots series consists of very poorly drained, mod- 
erately and moderately rapidly permeable soils on lake 
plains, till plains, and moraines. These soils formed in 
deep herbaceous organic deposits. Slopes are 0 to 2 
percent. 

Boots soils are commonly adjacent to Edwards, 
Houghton, and Palms soils. They are similar to Napoleon 
soils. Boots soils contain more fiber than Edwards, 
Houghton, and Palms soils. They have a thicker organic 
layer than Edwards and Palms soils. Napoleor: soils are 
more acid than Boots soils. 

Typical pedon of Boots muck, 700 feet west and 100 
feet north of southeast corner sec. 22, T. 3. N., R. 1 W. 


Oap—0 to 10 inches; black (SYR 2/1) sapric material; 
moderate medium granular structure; friable; 15 per- 
cent fiber, 5 percent rubbed; 1 percent woody frag- 
ments; neutral; abrupt smooth boundary. 

Oel—10 to 24 inches; dark brown (7.5YR 3/2) hemic 
material; weak thick platy structure; friable; 75 per- 
cent fiber, 20 percent rubbed; neutral; gradual wavy 
boundary. 

Oe2—24 to 36 inches; dark brown (7.5YR 3/2) hemic 
material; weak thick platy structure; friable; 80 per- 
cent fiber, 25 percent rubbed; neutral; clear wavy 
boundary. 

Oe3—36 to 60 inches; dark reddish brown (5YR 2/2) 
hemic material; massive; friable; 35 percent fiber, 17 
percent rubbed; neutral. 


The organic material is more than 51 inches thick. 
Reaction ranges from medium acid to neutral. The or- 
ganic material is derived mainly from herbaceous plants. 
Some pedons are up to 15 percent woody fragments. 
Fiber content in the upper part is dominantly less than 
16 percent when rubbed but ranges to 30 percent. Fiber 
content in the lower part is dominantly between 17 and 
30 percent when rubbed. Some pedons have fibric layers 
less than 10 inches thick. The organic material has hue 
of 10YR, 7.5YR, or 5YR, value of 2 or 3, and chroma of 
1 to 3. 


Boyer series 


The Boyer series consists of well drained soils that are 
moderately rapidly permeable in the upper part and very 
rapidly permeable in the lower part. These soils are on 
outwash plains, moraines, and eskers. They formed in 
moderately coarse and coarse textured deposits. Slopes 
range from 0 to 30 percent. 

Boyer soils are commonly adjacent to Brady, Marlette, 
Oshtemo, and Spinks soils. Brady and Oshtemo soils are 
deeper to the substratum. Also, Brady soils have grayish 
mottles. Marlette soils contain more silt and clay 
throughout the profile. Boyer soils contain more clay in 
the subsoil than Spinks soils. 
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Typical pedon of Boyer sandy loam, 0 to 6 percent 
slopes, 1,500 feet north and 50 feet west of southeast 
corner sec. 34, T. 2.N., R. 1 W. 


Ap—0 to 8 inches; dark brown (10YR 4/3) sandy loam; 
weak fine subangular blocky structure; very friable; 
10 percent pebbles; slightly acid; abrupt smooth 
boundary. 

A2—8 to 14 inches; brown (10YR 4/3) sandy loam; 
weak fine subangular blocky structure; very friable; 
10 percent pebbles; neutral; clear wavy boundary. 

B21t—14 to 24 inches; strong brown (7.5YR 5/6) sandy 
loam; moderate medium subangular blocky struc- 
ture; friable; 10 percent pebbles; thin clay films on 
faces of peds; neutral; gradual wavy boundary. 

B22t—24 to 28 inches; strong brown (7.5YR 5/6) gravel- 
ly sandy loam; moderate medium subangular blocky 
structure; friable; 20 percent pebbles; thick clay films 
on faces of peds and pebbles; neutral; abrupt wavy 
boundary. 

\1C—28 to 60 inches; yellowish brown (10YR 5/6) gravel- 
ly sand; single grained; loose; 50 percent pebbles; 
strong effervescence; mildly alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 22 to 40 inches. Reaction ranges from 
medium acid to mildly alkaline in the solum. Pebble con- 
tent ranges from less than 5 percent to 25 percent in the 
solum and from 10 percent to 50 percent in the substra- 
tum. 

The Ap horizon has hue of 10YR, value of 4 or 5, and 
chroma of 2 or 3. The texture is dominantly loamy sand 
or sandy loam, but the range includes gravelly phases of 
each. The A2 horizon has hue of 10YR, value of 5 or 6, 
and chroma of 3 or 4. It has textures similar to those of 
the Ap horizon. In uncultivated areas an A1 horizon is 
present. 

In some pedons a B1 horizon is present. The B2t 
horizon has hue of 10YR, 7.5YR, or SYR, value of 4 to 6, 
and chroma of 3, 4, or 6. It is dominantly sandy loam or 
gravelly sandy loam but has thin subhorizons of sandy 
clay loam. In some pedons a 83 horizon is present. 

The IIC horizon has hue of 10YR, value of 5 or 6, and 
chroma of 2 to 5. It is sand or gravelly sand. 


Brady series 


The Brady series consists of somewhat poorly drained 
soils that are moderately rapidly permeable in the upper 
part and very rapidly permeable in the lower part. These 
soils are on outwash plains, valley trains, and lake 
plains. They formed in moderately coarse and coarse 
textured deposits. Slopes are 0 to 3 percent. These soils 
have a lighter colored surface layer than the range de- 
fined for the Brady series, but this difference does not 
affect their usefulness and behavior. 

Brady soils are commonly adjacent to Aubbeenaub- 
bee, Gilford, and Oshtemo soils. Aubbeenaubbee soils 
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have more silt and clay in the substratum. Gilford soils 
are more poorly drained and have a mollic epipedon. 
Oshtemo soils do not have grayish mottles and are well 
drained. 

Typical pedon of Brady sandy loam, 0 to 3 percent 
slopes, 900 feet north and 450 feet east of southwest 
corner sec. 4, T. 1N., R. 2 W. 


Ap—-0 to 9 inches; very dark grayish brown (10YR 3/2) 
sandy loam, light brownish gray (10YR 6/2) dry; 
weak medium granular structure; friable; few fine 
roots; 5 percent pebbles; medium acid; abrupt 
smooth boundary. 

A2—9 to 14 inches; grayish brown (10YR 5/3) sandy 
loam; common medium prominent brown (7.5YR 
4/4) and strong brown (7.5YR 5/5) mottles; moder- 
ate medium platy structure; very friable; 5 percent 
pebbles; medium acid; clear wavy boundary. 

B21t—14 to 24 inches; grayish brown (10YR 5/3) sandy 
loam; many medium prominent brown (7.5YR 4/4) 
and strong brown (7.5YR 5/6) mottles; moderate 
medium subangular blocky structure; friable; 10 per- 
cent pebbles; thin clay films on faces of peds; 
medium acid; gradual wavy boundary. 

B22t—24 to 36 inches; grayish brown (10YR 5/3) sandy 
foam; many medium prominent brown (7.5YR 4/4) 
and strong brown (7.5YR 5/6) mottles; weak 
medium subangular blocky structure; friable; 10 per- 
cent pebbles; thin clay films on faces of peds; 
medium acid; clear wavy boundary. 

11B31t—-36 to 49 inches; brown (7.6YR 4/4) loamy sand; 
few fine prominent grayish brown (10YR 5/2) mot- 
tles; weak medium subangular blocky structure; very 
friable; 2 percent pebbles; clay bridging between 
sand grains; medium acid; clear wavy boundary. 

IIB32—49 to 62 inches; dark yellowish brown (10YR 4/4) 
sand; few fine distinct grayish brown (10YR 5/2) 
motties; single grained; loose; neutral; clear wavy 
boundary. 

IIC—62 to 68 inches; yellowish brown (10YR 5/4) gravel- 
ly sand; common medium distinct brown (7.5YR 5/4) 
mottles; single grained; loose; 17 percent pebbles: 
violent effervescence; moderately alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 40 to 70 inches. Reaction ranges from 
medium acid to neutral in the solum. 

The Ap horizon has hue of 10YR, value of 3 or 4, and 
chroma of 1 or 2. It has value of 6 or more dry. The A2 
horizon has hue of 10YR, value of 5 or 6, and chroma of 
2 to 4. The A horizon is sandy loam or loamy sand. 

The B2t horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 2 to 5. It is sandy loam that is as 
much as 6 inches of sandy clay loam. The B3 horizon 
has colors similar to those of the B2t horizon. It is loamy 
sand or sand. Some pedons do not have a B3 horizon. 


SOIL SURVEY 


The C horizon has hue of 10YR, value of 5 or 6, and 
chroma of 1 to 4. It is gravelly sand or sand. 


Brookston series 


The Brookston series consists of very poorly drained, 
moderately permeable soils on till plains and moraines. 
These soils formed in medium and moderately fine tex- 
tured deposits. Slopes are 0 to 2 percent. 

Brookston soils are commonly adjacent to Capac, Col- 
wood, Marlette, and Sebewa soils. Capac soils do not 
have a mollic epipedon. Colwood soils do not have an 
argillic horizon. Marlette soils do not have a mollic epipe- 
don and are less gray in the subsoil. Sebewa soils have 
a gravelly sand or sand substratum. 

Typical pedon of Brookston loam in an area of Col- 
wood-Brookston loams, 1,500 feet south and 200 feet 
east of northwest corner sec. 16, T.2N.,R.2 E. 


Ap—0 to 10 inches; black (10YR 2/1) loam, dark grayish 
brown (10YR 4/2) dry; weak medium subangular 
blocky structure parting to moderate medium granu- 
lar; very friable; common roots; 2 percent pebbles; 
slightly acid; abrupt smooth boundary. 

A12—10 to 13 inches; very dark gray (10YR 3/1) loam; 
few fine distinct grayish brown (10YR 5/2) and 
common fine distinct strong brown (7.5YR 5/8) mot- 
tles; moderate medium subangular blocky structure; 
friable; thin dark grayish brown (10YR 4/2) clay films 
on faces of peds; common roots; 3 percent pebbles; 
slightly acid; clear wavy boundary. 

B21tg—13 to 17 inches; dark gray (10YR 4/1) clay loam; 
common medium distinct dark brown (7.5YR 4/4) 
mottles; moderate medium subangular blocky struc- 
ture; friable; thin dark grayish brown (10YR 4/2) clay 
films on faces of peds; common roots; 2’ percent 
pebbles; slightly acid; clear wavy boundary. 

B22tg—17 to 25 inches; dark gray (10YR 4/1) clay loam; 
moderate medium distinct dark brown (7.5YR 4/4) 
motties; strong medium subangular blocky structure; 
firm; thin clay films on faces of peds; few roots; 3 
percent pebbles; neutral; clear wavy boundary. 

B23tg—25 to 36 inches; gray (10YR 5/1) clay loam; 
many medium distinct dark brown (7.5YR 4/4) and 
common medium distinct yellowish red (5YR 4/6) 
mottles; moderate medium subangular blocky struc- 
ture; firm; thin clay films on faces of peds; few roots; 
3 percent pebbles; neutral; gradual wavy boundary. 

B3g—36 to 42 inches; gray (10YR 5/1) clay loam; many 
coarse prominent yellowish brown (10YR 5/4) mot- 
tles; moderate medium subangular blocky structure; 
firm; 3 percent pebbles; neutral; gradual wavy 
boundary. 

C—42 to 60 inches; yellowish brown (10YR 5/6) loam; 
common medium prominent gray (10YR 5/1) mot- 
tles; weak medium subangular blocky structure; fri- 
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able; 2 percent pebbles; strong effervescence; 
mildly alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 30 to 42 inches. Reaction is slightly 
acid or neutral in the solum. Pebble content ranges from 
0 to 5 percent. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is 8 to 13 inches thick. It is loam, 
clay loam, or silty clay loam. The mollic epipedon ranges 
from 11 to 15 inches in thickness and commonly in- 
cludes part of the argillic horizon. 

The B2tg horizon has hue of 10YR or 2.5Y, value of 3 
to 5, and chroma of 1 or 2. It is clay loam or silty clay 
loam. 

The C horizon has hue of 10YR or 2.5Y, value of 4 or 
5, and chroma of 2 to 8. It is mildly alkaline or moderate- 
ly alkaline. Texture is commonly loam, but it ranges from 
sandy loam to clay loam. 


Capac series 


The Capac series consists of somewhat poorly 
drained, moderately and moderately slowly permeable 
scils on till plains and moraines. These soils formed in 
medium and moderately fine textured deposits. Slopes 
are 0 to 4 percent. 

Capac soils are commonly adjacent to Aubbeenaub- 
bee, Brookston, and Marlette soils. Aubbeenaubbee soils 
have more sand in the upper part of the subsoil. Brook- 
ston soils are more gray in the subsoil, have a mollic 
epipedon, and are more poorly drained. Marlette soils do 
not have grayish mottles in the upper part of the subsoil 
and are better drained. 

Typical pedon of Capac loam, 0 to 3 percent slopes, 
880 feet north and 190 feet west of southeast corner 
sec. 26, T. 1 N.,R. 1. 


Ap--0O to 9 inches; very dark grayish brown (10YR 3/2) 
loam, light brownish gray (10YR 6/2) dry; weak 
medium granular structure; friable; few very fine 
roots; neutral; abrupt smooth boundary. 

B&A—9 to 11 inches; light olive brown (2.5YR 5/4) loam 
(B2); brown (10YR 5/3) coatings on vertical faces of 
peds (A2); few fine distinct yellowish brown (10YR 
5/6) and few fine faint grayish brown (10YR 5/2) 
mottles; weak medium granular structure; friable; few 
thin discontinuous dark grayish brown (10YR 4/2) 
clay films on vertical faces of peds; medium acid; 
clear wavy boundary. 

B2tt—11 to 15 inches; brown (10YR 5/3) loam; 
common fine distinct yellowish brown (10YR 5/6) 
and common fine faint grayish brown (10YR 5/2) 
mottles; moderate medium angular blocky structure; 
firm; light brownish gray (10YR 6/2) fine sandy loam 
coatings on vertical faces of peds; thin discontinu- 
ous dark grayish brown (10YR 4/2) clay films on 
faces of peds; slightly acid; gradual wavy boundary. 


51 


B22tg—15 to 28 inches; grayish brown (10YR 5/2) clay 
loam; common fine distinct yellowish brown (10YR 
5/6) mottles; moderate medium angular blocky 
structure; firm; thick continuous dark grayish brown 
(10YR 4/2) clay films on faces of peds; neutral; 
gradual wavy boundary. 

B23t—28 to 32 inches; brown (10YR 5/3) loam; 
common medium distinct yellowish brown .(10YR 
5/6) and common fine faint light brownish gray 
(10YR 6/2) mottles; weak medium subangular 
blocky structure; firm; thick dark grayish brown 
(10YR 4/2) clay films on faces of peds; mildly alka- 
line; abrupt wavy boundary. 

Cg—32 to 60 inches; grayish brown (10YR 5/2) loam; 
common fine faint olive gray (5Y 5/2) and common 
medium distinct light olive brown (2.5Y 5/4) mottles; 
weak medium subangular blocky structure in upper 
part and massive in lower part; friable; slight ef- 
fervescence; moderately alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 26 to 40 inches. Reaction ranges from 
medium acid to mildly alkaline in the solum. Coarse frag- 
ments range from less than 1 percent to 10 percent 
throughout the pedon. 

The Ap horizon has hue of 10YR, value of 3 or 4, and 
chroma of 2 or 3 moist. It has value of 6 or more dry. 
The texture is dominantly loam, but the range includes 
sandy loam or fine sandy loam. In some pedons an A2 
horizon is present. In uncultivated areas an A1 horizon is 
present. 

The Bt horizon has hue of 10YR or 2.5Y, value of 5 or 
6, and chroma of 1 to 3. It averages 18 to 35 percent 
clay. 

The C horizon has hue of 10YR or 2.5Y, value of 5 or 
6, and chroma of 2 or 3. It is loam or clay loam. 


Ceresco series 


The Ceresco series consists of somewhat poorly 
drained, moderately and moderately rapidly permeable 
soils on flood plains of streams and rivers. These soils 
formed in moderately coarse and coarse textured depos- 
its. Slopes are 0 to 2 percent. These soils have a lighter 
colored surface layer than the range defined for the 
Ceresco series, but this difference does not affect their 
usefulness and behavior. 

Ceresco soils are commonly adjacent to Cohoctah 
soils. Cohoctah soils are more gray below the surface 
layer and are more poorly drained. 

Typical pedon of Ceresco fine sandy loam, 200 feet 
east of southwest corner sec. 25, T. 4 N., R. 1 W. 


Ai—0 to 15 inches; very dark gray (10YR 3/1) fine 
sandy loam, light gray (10YR 6/1) dry; moderate 
medium granular structure; friable; common roots; 
neutral; abrupt smooth boundary. 
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B1i—15 to 24 inches; stratified dark brown (10YR 4/3) 
and very dark grayish brown (10YR 3/2) very fine 
sandy loam; common medium distinct grayish brown 
(10YR 5/2) and many fine distinct dark brown 
(7.5YR 4/4) mottles; weak medium subangular 
blocky structure; friable; common roots; mildly alka- 
line; clear wavy boundary. 

B2—24 to 37 inches; dark yellowish brown (10YR 4/4) 
very fine sandy loam; common large distinct gray 
(10YR 6/1) and few fine distinct reddish brown (5YR 
4/4) mottles; weak coarse subangular blocky struc- 
ture; friable; very dark gray (10YR 3/1) stains; few 
roots; mildly alkaline; gradual wavy boundary. 

B3g—37 to 48 inches; grayish brown (10YR 5/2) fine 
sandy loam; many large prominent yellowish brown 
(10YR 5/6-5/8), many medium prominent strong 
brown (7.5YR 5/6), and few fine prominent reddish 
brown (5YR 4/4) mottles; weak medium subangular 
blocky structure; friable; very dark gray (10YR 3/1) 
stains; moderately alkaline; abrupt wavy boundary. 

lICg—48 to 60 inches; stratified very dark gray (10YR 
3/1) and dark grayish brown (10YR 4/2) loamy fine 
sand; common fine prominent yellowish brown 
(10YR 5/8) and strong brown (7.5YR 5/6) and 
common fine distinct grayish brown (10YR 5/2) mot- 
tles; single. grained; loose; black (N 2/0) stains; 
mildly alkaline. 


Reaction ranges from slightly acid to mildly alkaline in 
the upper part of the solum and from neutral to moder- 
ately alkaline in the lower part. 

The A horizon has hue of 10YR, value of 3 or 4, and 
chroma of 1 or 2 moist. It has value of 6 or more dry. 
Texture is dominantly: fine sandy loam, but the range 
includes sandy loam or loamy fine sand. 

The B horizon has hue of 10YR, value of 3 to 5, and 
chroma of 2 to 4. It is very fine sandy loam, fine sandy 
loam, sandy loam, or loamy fine sand. 

The C horizon has hue of 10YR, value of 3 to 5, and 
chroma of 1 or 2. It is loamy fine sand, sandy loam, or 
loamy sand. 


Cohoctah series 


The Cohoctah series consists of poorly and very 
poorly drained, moderately rapidly permeable soils on 
flood plains. These soils formed in medium and moder- 
ately coarse textured deposits. Slopes are 0 to 2 per- 
cent. 

Cohoctah soils are similar to Gilford and Keowns soils. 
They are commonly adjacent to Ceresco and Palms 
soils. Gilford and Keowns soils do not show an irregular 
decrease in organic carbon with depth. Ceresco soils are 
less gray. Palms soils have a sapric layer 16 to 50 
inches thick. 


SOIL SURVEY 


Typical pedon of Cohoctah silt loam, 150 feet north 
and 2,250 feet west of southeast corner sec. 33, T. 1 N., 
R. 2 W. 


A11—0 to 14 inches; very dark grayish brown (10YR 
3/2) silt loam, dark gray (10YR 4/1) dry; common 
medium prominent strong brown (7.5YR 5/6, 5/8) 
mottles; moderate medium granular structure; very 
friable; common fine roots; neutral; clear smooth 
boundary. 

A12g—14 to 19 inches; very dark grayish brown (10YR 
3/2) silt loam; common medium prominent strong 
brown (7.5YR 5/6, 5/8) mottles; weak medium 
granular structure; very friable; few fine roots; thin 
(1/8 inch to 1/2 inch) strata of dark grayish brown 
(10YR 4/2) loamy sand; mildly alkaline; clear wavy 
boundary. 

C1g—19 to 29 inches; dark grayish brown (10YR 4/2) 
loam; many coarse prominent yellowish brown 
(10YR 5/6, 5/8) and strong brown (7.5YR 5/6, 5/8) 
and few fine faint dark gray (10YR 4/1) mottles; 
weak coarse subangular blocky structure; friable; 
mildly alkaline; gradual wavy boundary. 

C2g—29 to 35 inches; dark grayish brown (10YR 4/2) 
fine sandy loam; many coarse prominent yellowish 
brown (10YR 5/6) and strong brown (7.5YR 5/6, 
5/8) and few fine faint dark gray (10YR 4/1) mot- 
tles; massive; friable; mildly alkaline; abrupt wavy 
boundary. 

C3g—35 to 42 inches; dark gray (10YR 4/1) sandy loam; 
few fine faint dark brown (10YR 4/3) and very dark 
grayish brown (10YR 3/2) mottles; massive; friable; 
slight effervescence; mildly alkaline; abrupt wavy 
boundary. 

C4g—42 to 60 inches; olive gray (5Y 4/2) loamy sand; 
massive; very friable; strong effervescence; mildly 
alkaline. 


Reaction ranges from neutral to moderately alkaline in 
the solum. Depth to effervescent material is 20 to 40 
inches. The content of pebbles is as much as 5 percent 
in some pedons. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. Texture is dominantly silt loam, but the 
range includes very fine sandy loam, fine sandy toam, or 
sandy loam. The A horizon is 10 to 20 inches thick. 

The C horizon has hue of 10YR or 5Y, value of 3 to 6, 
and chroma of 1 or 2. It is stratified with layers of sandy 
loam, fine sandy loam, or loam. Some pedons have thin 
strata of sand, loamy sand, and silt loam. 


Colwood series 


The Colwood series consists of poorly drained and 
very poorly drained, moderately permeable soils on lake 
plains, outwash plains, and till plains. These soils formed 
in stratified deposits with alternating layers of coarse to 
moderately fine texture. Slopes are 0 to 2 percent. 
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Colwood soils are commonly adjacent to Aubbeenaub- 
bee, Brookston, Capac, and Kibbie soils. Aubbeenaub- 
bee, Capac, and Kibbie soils are less gray in the subsoil 
and do not have a mollic epipedon. Brookston soils are 
not stratified. 

Typical pedon of Colwood loam in an area of Col- 
wood-Brookston loams, 1,650 feet west and 50 feet 
south of northeast corner sec. 24, T. 3 N., A. 1 W. 


Ap—O to 10 inches; black (10YR 2/1) loam; weak fine 
subangular blocky structure; friable; few fine roots; 
neutral; abrupt smooth boundary. 

A3—10 to 15 inches; black (10YR 2/1) silty clay loam: 
common medium distinct dark gray (10YR 4/1) mot- 
tles; moderate medium subangular blocky structure; 
firm; few fine roots; mildly alkaline; clear smooth 
boundary. 

B2g—15 to 26 inches; dark gray (5Y 4/1) silty clay loam; 
strong medium subangular blocky structure; firm; few 
fine roots; mildly alkaline; clear wavy boundary. 

Cig—26 to 32 inches; gray (5Y 5/1) fine sandy loam; 
massive; friable; strong effervescence; moderately 
alkaline; abrupt wavy boundary. 

C2g—32 to 60 inches; stratified grayish brown and 
brown loam, silty clay loam, fine sandy loam, and 
clay loam; common medium faint gray (10YR 4/1) 
and yellowish brown (10YR 5/4) mottles; massive; 
friable and firm; strong effervescence; moderately 
alkaline. 


The solum is 24 to 40 inches thick. Reaction ranges 
from slightly acid to mildly alkaline. 

The Ap horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. Texture is dominantly loam, but the 
range includes silt loam, fine sandy loam, or very fine 
sandy loam. 

The Bg horizon has hue of 10YR, 5Y, or 2.5Y, value of 
4 to 6, and chroma of 1 or 2. It is mottled. Individual 
layers are yellowish brown (10YR 5/4, 5/6, 5/8) or light 
olive brown (2.5Y 5/4, 5/6). This horizon is loam, clay 
loam, sandy clay loam, silty clay loam, silt loam, or fine 
sandy loam. Thin strata of silt, fine sand, very fine sand, 
or silty clay are also in the B horizon. 

The C horizon dominantly has hue of 10YR, 5Y, or 
2.5Y, value of 4 to 6, and chroma of 1 or 2, but individual 
layers of brighter colors occur. It is stratified silty clay 
loam, loam, silt loam, fine sandy loam, fine sand, and 
very fine sand. In many pedons strata of clay, clay loam, 
silty clay, or loamy sand are in the C horizon. 


Edwards series 


The Edwards series consists of very poorly drained, 
variably permeable soils on outwash plains, till plains, 
lake plains, and moraines. These soils formed in organic 
deposits over mar!. Slopes are 0 to 2 percent. 

Edwards soils are commonly adjacent to Adrian, Aure- 
lius, Houghton, and Palms soils. Adrian, Houghton, and 
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Paims soils do not have marl in the control section. 
Aurelius soils have a thinner organic layer. 

Typical pedon of Edwards muck, 100 feet west and 
450 feet north of southeast corner sec. 10, T. 2.N., R. 2 
W. 


Oap—0 to 8 inches; black (N 2/0) sapric material; mod- 
erate fine granular structure; very friable; less than 1 
percent fiber; many fine roots; mildly alkaline; abrupt 
smooth boundary. 

Oa2—8 to 14 inches; black (10YR 2/1) sapric material; 
weak medium subangular blocky structure; friable; 
15 percent fiber, less than 1 percent rubbed; 
common fine roots; mildly alkaline; gradual wavy 
boundary. 

Oa3—14 to 29 inches; black (10YR 2/1) sapric material; 
weak thick platy structure; friable; 20 percent fiber, 
less than 1 percent rubbed; few fine roots; mildly 
alkaline; abrupt smooth boundary. 

IILcai—29 to 33 inches; light gray (10VYR 7/2) marl; 
massive; friable; 5 percent fiber, less than 1 percent 
rubbed; strong effervescence; moderately alkaline; 
clear smooth boundary. 

lILca2—33 to 60 inches; gray (10YR 5/1) marl; massive; 
friable; less than 1 percent fiber; strong efferves- 
cence; moderately alkaline. 


Depth to the IlLca horizon is 16 to 49 inches. Reaction 
ranges from slightly acid to mildly alkaline in the organic 
material. Some pedons are 10 to 20 percent by volume 
coarse fragments, which consist of twigs, branches, or 
logs in the organic material. Individual layers in some 
pedons have a single log that occupies the major part of 
the layer. 

The surface layer is very dark brown (10YR 2/2) or 
black (10YR 2/1, N 2/0, broken face and rubbed). Fiber 
content is less than 10 percent rubbed. The next layers 
of organic material have hue of 10YR or 7.5YR, value of 
2 or 3, and chroma of 0 to 3 on the broken face and 
rubbed. Thin layers of more fibrous material occur in 
some pedons. The combined thickness is less than 5 
inches. Small shells are in the organic material near the 
marl contact. They occur throughout the profile in some 
pedons. 

The IILca horizon has hue of 10YR, value of 5 to 8, 
and chroma of 1 or 2. The mar! is more than 6 inches 
thick. 


Eleva variant 


The Eleva variant consists of moderately well drained 
and well drained, moderately rapidly permeable soils on 
till plains and outwash plains. These soils formed in 
channery moderately coarse textured deposits over 
sandstone bedrock. Slopes are 2 to 6 percent. 

Eleva variant soils are commonly adjacent to Kibbie 
and Oshtemo soils. None of these adjacent soils is un- 
derlain by bedrock within 60 inches of the surface. Brady 
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and Kibbie soils have grayish mottles in the subsoil and 
are more poorly drained. 

Typical pedon of Eleva Variant channery sandy loam, 
2 to 6 percent slopes, 100 feet east and 600 feet south 
of northwest corner sec. 33, T. 1. N., R. 2 W. 


Ap—O to & inches; dark grayish brown (10YR 4/2) chan- 
nery sandy loam; weak medium subangular blocky 
structure; friable; 25 percent sandstone fragments; 
medium acid; abrupt smooth boundary. 

A2—-8 to 14 inches; yellowish brown (10YR 5/4) chan- 
nery sandy loam; weak thick platy structure; friable; 
25 percent sandstone fragments; slightly acid; clear 
wavy boundary. 

B2t—14 to 28 inches; dark yellowish brown (10YR 4/4) 
channery sandy loam; moderate medium subangular 
blocky structure; friable; thin dark brown (10YR 4/3) 
clay films on faces of peds; 50 percent sandstone 
fragments; slightly acid; clear irregular boundary. 

R—28 inches; dark reddish gray (SYR 4/2) and yellowish 
brown (10YR 5/6) sandstone; fragmented into 1 to 3 
inches thick flagstones in the upper part. 


Depth of the soil is 20 to 40 inches. Reaction ranges 
from strongly acid to slightly acid in the solum below the 
Ap horizon. 

The Ap horizon is dark grayish brown (10YR 4/2) or 
very dark grayish brown (10YR 3/2). It is light brownish 
gray (10YR 6/2) dry. It is 6 to 10 inches thick. Sand- 
stone fragments range from 5 to 30 percent. Some gla- 
cial stones and pebbles are in many pecons. 

The A2 horizon is yellowish brown (10YR 5/4), brown 
(10YR 5/3), or pale brown (10YR 6/9). It is 0 to 10 
inches thick. Sandstone fragments range from 5 to 30 
percent. 

The B2t horizon is dark yellowish brown (10YR 4/4) or 
yeliowish brown (10YR 5/4). Sandstone fragments range 
from 35 to 60 percent. Mottles are in the lower part in 
some pedons. 

Colors of the bedrock have a wide range of hue, 
value, and chroma. The rock is fragmented in the upper 
part and is soft in some places. 


Gilford series 


The Gilford series consists of very poorly drained, 
moderately rapidly permeable soils on outwash plains, 
valley trains, and lake plains. These soils formed in mod- 
erately coarse and coarse textured deposits. Slopes are 
0 to 2 percent. 

Gilford soils are commonly adjacent to Brady, Keowns, 
and Sebewa soils. Brady soils are less gray in the sub- 
‘soil and are less poorly drained. Keowns soils have more 
silt, fine sand, and very fine sand in the subsoil and 
substratum. Sebewa soils have more clay in the subsoil. 

Typical pedon of Gilford sandy loam, 440 feet north 
and 630 feet west of center sec. 5, T. 1 N., R. 1 E. 


SOIL SURVEY 


Ap—0 to 10 inches; black (10YR 2/1) sandy loam; weak 
fine granular structure; very friable; few roots; 2 per- 
cent pebbles; slightly acid; abrupt smooth boundary. 

Big—10 to 15 inches; dark gray (10YR 4/1) sandy loam; 
common fine prominent yellowish red (BYR 4/8) and 
common fine distinct light gray (10YR 7/2) mottles; 
weak fine subangular blocky structure; very friable; 
very dark grayish brown (10YR 3/2) worm and root 
channels; few roots; 2 percent pebbles; slightly acid; 
clear wavy boundary. 

B21g—15 to 23 inches; dark gray (10YR 4/1) sandy 
loam; common fine distinct yellowish brown (10YR 
5/8) mottles; weak coarse subangular blocky struc- 
ture; firm; few roots; few dark gray (N 4/0) coatings 
on peds; 2 percent pebbles; neutral; abrupt wavy 
boundary. 

B22g—23 to 39 inches; stratified dark grayish brown 
(2.5Y 4/2) sandy loam and loamy sand; common 
fine distinct dark gray (N 4/0) mottles; weak coarse 
subangular blocky structure; friable; few roots; 10 
percent pebbles; neutral; abrupt wavy boundary. 

liC1g—39 to 50 inches; grayish brown (2.5Y 5/2) fine 
sand; common fine prominent light olive brown (2.5Y 
5/6) mottles; single grained; loose; strong efferves- 
cence; 2 percent pebbles; moderately alkaline; clear 
wavy boundary. 

IIC2—50 to 60 inches; light olive brown (2.5Y 5/4) grav- 
elly loamy sand; single grained; loose; 35 percent 
pebbles; violent effervescence; moderately alkaline. 


The solum is 20 to 40 inches thick. Reaction is slightly 
acid or neutral. Pebble content ranges from less than 1 
percent to 10 percent in the solum. 

The Ap horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. Texture is dominantly sandy loam, but 
the range includes loamy sand. 

The Bg horizon has hue of 10YR, 5Y, or 2.5Y, value of 
4 to 6, and chroma of 1 or 2. It is sandy loam, sandy 
clay loam, or loamy sand. 

The IIC horizon has hue of 10YR, 5Y, or 2.5Y, value of 
4 to 6, and chroma of 1 to 4. It is gravelly loamy sand, 
fine sand, gravelly sand, or sand. Thin strata of silt, 
sandy loam, or clay loam are in the IIC horizon in some 
pedons. 


Granby series 


The Granby series consists of poorly drained and very 
poorly drained, rapidly permeable soils on outwash 
plains, on lake plains, and in drainageways. These soils 
formed in moderately coarse and coarse textured depos- 
its. Slopes are 0 to 2 percent. 

Granby soils are commonly adjacent to Adrian, Gilford, 
Keowns, and Thetford soils. Adrian soils have an histic 
epipedon. Gilford and Keowns soils have more silt and 
clay in the subsoil. Thetford soils are less gray and are 
less poorly drained. 
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Typical pedon of Granby foamy fine sand, 310 feet 
north and 200 feet east of center sec. 21, T. 1 N., R. 1 
E. 


Ap—O to 10 inches; black (N 2/0) loamy fine sand; weak 
medium granular structure; very friable; common 
very fine roots; neutral; abrupt smooth boundary. 

B2g—10 to 22 inches; dark gray (10YR 4/1) loamy fine 
sand; weak very fine subangular blocky structure; 
very friable; few very fine roots; mildly alkaline; clear 
wavy boundary. 

B3g—22 to 48 inches; grayish brown (10YR 5/2) loamy 
fine sand; common fine distinct brownish yellow 
(10YR 6/6) motiles; weak fine subangular blocky 
structure; very friable; biack (N 2/0) segregations; 
slight effervescence; mildly alkaline; clear wavy 
boundary. 

1ICg—48 to 60 inches; grayish brown (10YR 5/2) gravel- 
ly sand; few fine distinct olive (6Y 5/4) mottles; 
single grained; loose; 25 percent pebbles; violent 
effervescence; moderately alkaline. 


The solum is 24 to 52 inches thick. Reaction ranges 
from medium acid to mildly alkaline in the upper part of 
the solum and from neutral to moderately alkaline in the 
lower part. 

The Ap horizon has value of 2 or 3 and chroma of 0 to 
2. Texture is dominantly loamy fine sand, but the range 
includes loamy sand, sand, fine sand, fine sandy loam, 
or sandy loam. 

The Bg horizon has hue of 10YR, 2.5Y, or 5Y, value of 
4 to 6, and chroma of 1 or 2. It is loamy fine sand, loamy 
sand, fine sand, or sand. 

The C horizon has hue of 10YR, 5Y, or 2.5Y, value of 
4 to 6, and chroma of 1 to 4. It is sand, loamy sand, or 
gravelly sand. 


Hillsdale series 


The Hillsdale series consists of well drained, moder- 
ately or moderately rapidly permeable soils on till plains 
and moraines. These soils formed in moderately coarse 
or coarse textured deposits. Slopes are 2 to 18 percent. 

Hillsdale soils are commonly adjacent to Oshtemo, 
Riddles, and Spinks soils. Hillsdale soils have less clay 
in the subsoil than Riddles soils. Hillsdale soils have 
more silt and clay and less sand and coarse fragments 
in the lower part of the subsoil and substratum than 
Oshtemo soils. Hillsdale soils have more silt and clay in 
the subsoil and substratum than Spinks soils. 


Typical pedon of Hillsdale sandy loam in an area of 


Riddles-Hillsdale sandy loams, 6 to 12 percent slopes, 
700 feet north and 1,000 feet west of southeast corner 
sec. 32,T.1N.,R. 2 W. 


Ap—0 to 8 inches; dark brown (10YR 4/3) sandy loam; 
moderate fine and medium subangular blocky struc- 
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ture; friable; many fine and medium roots; 2 percent 
pebbles; medium acid; abrupt smooth boundary. 

A2—8 to 10 inches; yellowish brown (10YR 5/4) sandy 
loam, very pale brown (10YR 7/4) dry; weak coarse 
subangular blocky structure parting to weak fine 
platy; friable; common fine roots; 2 percent pebbles; 
brown (10YR 4/3) root and worm channels; slightly 
acid; abrupt wavy boundary. 

B21t—10 to 24 inches; yellowish brown (10YR 5/6) 
sandy loam; moderate coarse subangular blocky 
structure; friable; thick brown (7.5YR 4/4) clay films 
on faces of peds; common fine roots; 2 percent 
pebbles; brown (10YR 4/3) root and worm channels; 
medium acid; clear wavy boundary. 

B22t—24 to 32 inches; yellowish brown (10YR 5/4) 
sandy loam; moderate medium subangular blocky 
structure; friable; thick brown (7.5YR 4/4) clay films 
on faces of peds; few fine roots; 2 percent pebbles; 
strongly acid; clear wavy boundary. 

B23t—32 to 44 inches; dark yellowish brown (10YR 4/5) 
sandy loam; moderate coarse subangular blocky 
structure; friable; thick brown (7.5YR 4/4) clay films 
on faces of peds; few fine roots; 2 percent pebbles; 
strongly acid; clear wavy boundary. 

B31—44 to 56 inches; dark yellowish brown (10YR 4/6) 
sandy loam; weak medium subangular blocky struc- 
ture; very friable and friable; few thin clay films on 
faces of peds; 2 percent pebbles; strongly acid; 
gradual smooth boundary. 

B32—56 to 66 inches; yellowish brown (10YR 5/6) 
sandy loam; weak medium subangular blocky struc- 
ture; very friable and friable; 2 percent pebbles; 
medium acid. 


Thickness of the solum and depth to effervescent ma- 
terial range from 45 to 80 inches. Pebble content ranges 
from 2 to 15 percent throughout. 

The Ap horizon has hue of 10YR, value of 3 or 4, and 
chroma of 2 to 4. It is 7 to 10 inches thick. The A2 
horizon has hue of 10YR, value of 5 or 6, and chroma of 
3 or 4. 

The B2t horizon has hue of 10YR or 7.5YR, value of 4 
or 5 and chroma of 3 to 6. Texture is sandy loam with as 
much as 6 inches of sandy clay loam. Some pedons 
have a C horizon. 


Houghton series 


The Houghton series consists of very poorly drained, 
moderately slowly to moderately rapidly permeable soils 
on outwash plains, till plains, lake plains, and moraines. 
These soils formed in deep herbaceous organic depos- 
its. Slopes range from 0 to 2 percent. 

Houghton soils are commonly adjacent to Boots, Ed- 
wards, and Palms soils. They are similar to Napoleon 
soils. Boots and Napoleon soils are hemic. Napoleon 
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soils are also dysic. Edwards and Palms soils have a 
thinner organic layer. 

Typical pedon of Houghton muck, 1,180 feet west and 
315 feet north of southeast corner sec. 30, T. 1 N., R. 1 
E. 


Oai—0 to 8 inches; black (N 2/0) broken face, black 
(SYR 2/1) rubbed, sapric material; weak medium 
granular structure; very friable; about 5 percent fiber; 
medium acid; abrupt smooth boundary. 

Oa2—8 to 18 inches; dark reddish brown (5YR 2/2) 
broken face, black (5YR 2/1) rubbed, sapric materi- 
al; weak medium subangular blocky structure; fri- 
able; about 5 percent fiber, about 3 percent rubbed; 
medium acid; clear smooth boundary. 

Oa3—18 to 31 inches; dark reddish brown (5YR 2/2) 
broken face, black (N 2/0) rubbed, sapric material; 
weak thick platy structure; friable; about 18 percent 
fiber, about 5 percent rubbed; medium acid; abrupt 
smooth boundary. 

Oa4—31 to 40 inches; black (5YR 2/1) sapric material; 
massive; friable; about 25 percent fiber, about 5 
percent rubbed; slightly acid; abrupt smooth bound- 


ary. 

Oa5—40 to 60 inches; dark reddish brown (5YR 2/2) 
sapric material; massive; friable; about 25 percent 
fiber, about 10 percent rubbed; neutral. 


The organic material is more than 51 inches thick. 
Reaction in the profile ranges from slightly acid to mildly 
alkaline. The organic material is derived mainly from her- 
baceous plants. Some pedons contain some wood frag- 
ments. Fiber content in the upper part is dominantly 0 to 
5 percent when rubbed but ranges to 15 percent. Some 
pedons have hemic material less than 10 inches thick or 
fibric material less than 5 inches thick in the lower part. 
The organic material has hue of 10YR, 7.5YR, or 5YR, 
value of 2 or 3, and chroma of 0 to 3. 


Keowns series 


The Keowns series consists of poorly drained, moder- 
ately permeable soils on lake plains and outwash plains. 
These soils formed in stratified coarse to medium tex- 
tured deposits. Slopes are 0 to 2 percent. 

Keowns soils are commonly adjacent to Colwood, Gil- 
ford, Granby, and Kibbie soils. Colwood and Kibbie soils 
have more clay in the subsoil. In addition, Kibbie soils 
are less gray in the subsoil and are less poorly drained. 
Gilford soils have less silt and clay in the substratum and 
more pebbles throughout the soil. Granby soils have less 
silt and clay throughout the soil. 

Typical pedon of Keowns very fine sandy loam, 1,740 
feet north and 90 feet west of southeast corner sec. 22, 
T.1N., R. 1 E. 


Ap—0 to 10 inches; very dark brown (10YR 2/2) very 
fine sandy loam; weak medium granular structure; 
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friable; common fine roots; mildly alkaline; abrupt 
smooth boundary. 

B21g—10 to 16 inches; dark grayish brown (10YR 4/2) 
fine sandy loam; few fine faint brown (10YR 4/3) 
mottles; weak medium subangular blocky structure; 
friable; mildly alkaline; clear wavy boundary. 

B22g—16 to 22 inches; grayish brown (10YR 5/2) fine 
sandy loam; common medium distinct yellowish 
brown (10YR 5/6) mottles; weak medium subangu- 
lar blocky structure; friable; mildly alkaline; clear 
wavy boundary. 

B23—22 to 29 inches; light yellowish brown (2.5Y 6/4) 
stratified very fine sandy loam and loamy very fine 
sand; common medium distinct yellowish brown 
(10YR 5/6) mottles; weak coarse subangular blocky 
structure; very friable; mildly alkaline; abrupt wavy 
boundary. 

Cg—29 to 60 inches; light brownish gray (2.5Y 6/2) 
stratified fine sand, loamy very fine sand, and very 
fine sandy loam; common large distinct yellowish 
brown (10YR 5/6) mottles; single grained; massive; 
loose and very friable; strong effervescence; moder- 
ately alkaline. 


The solum is 30 to 40 inches thick. Reaction ranges 
from slightly acid to mildly alkaline. 

The Ap horizon is very dark brown (10YR 2/2), black 
(10YR 2/1), very dark grayish brown (10YR 3/2), or very 
dark gray (10YR 3/1). Texture is dominantly very fine 
sandy loam, but the range includes fine sandy loam or 
silt loam. 

The B2 horizon has hue of 7.5YR, 10YR, or 2.5Y, 
value of 4 to 6, and chroma of 1 to 4. Chroma is 2 or 
less immediately below the Ap horizon. The B2 horizon 
is very fine sandy loam, fine sandy loam, or loamy very 
fine sand. In some profiles a B3 horizon is present. It 
has colors and textures like those of the B2 horizon. 

The C horizon has hue of 10YR, 5Y, or 2.5Y, value of 
5 or 6, and chroma of 1 to 3. It is stratified very fine 
sandy loam, fine sand, very fine sand, and silt loam with 
some thin strata of silty clay loam. 


Kibbie series 


The Kibbie series consists of somewhat poorly 
drained, moderately permeable soils on lake plains and 
outwash plains. These soils formed in stratified coarse to 
moderately fine textured deposits. Slopes are 0 to 3 
percent. 

Kibbie soils are commonly adjacent to Aubbeenaub- 
bee, Colwood, Lenawee, and Sisson soils. Aubbeenaub- 
bee soils are not stratified in the substratum. Colwood 
and Lenawee soils are grayish in the subsoil and are 
more poorly drained. In addition, Lenawee soils have 
more clay in the subsoil. Sisson soils do not have gray- 
ish mottles in the subsoil and are well drained. 
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Typical pedon of Kibbie loam, 0 to 3 percent slopes, 
75 feet south and 1,210 feet east of northwest corner 
sec. 22, T.1N.,R.1E. 


Ap—O to 9 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; moderate fine 
subangular blocky structure parting to moderate fine 
granular; friable; few very fine roots; slightly acid; 
abrupt smooth boundary. 

A2—9 to 11 inches; brown (10YR 4/3) sandy loam; 
weak moderate subangular blocky structure; friable; 
pale brown (10YR 6/3) fine sand coating on faces 
of peds; very dark grayish brown (10YR 3/2) worm 
and root channels; few very fine roots; neutral; clear 
wavy boundary. 

B2it—11 to 15 inches; dark brown (10YR 4/3) clay 
loam; common fine distinct yellowish brown (10YR 
5/6) and common fine faint grayish brown (10YR 
5/2) mottles; moderate medium subangular blocky 
structure; friable; thin dark grayish brown (10YR 4/2) 
clay films on faces of peds; few very fine roots; 
neutral; clear wavy boundary. 

B22t—15 to 20 inches; dark brown (10YR 4/3) silty clay 
loam; common medium distinct yellowish brown 
(10YR 5/6) and common fine faint grayish brown 
(10YR 5/2) mottles; moderate medium angular 
blocky structure; firm; thick very dark grayish brown 
(10YR 3/2) clay films on faces of peds; few very 
fine roots; neutral; clear wavy boundary. 

B23t—20 to 28 inches; yellowish brown (10YR 5/4) 
sandy clay loam; many medium distinct yellowish 
brown (10YR 5/6) and common fine distinct grayish 
brown (10YR 5/2) mottles; moderate coarse suban- 
gular blocky structure; friable; thin very dark grayish 
brown (10YR 3/2) clay films on faces of peds; neu- 
tral; abrupt wavy boundary. 

Cq—28 to 60 inches; grayish brown (10YR 5/2) stratified 
silt loam, loam, and sandy loam; common medium 
distinct yellowish brown (10YR 5/4) and few fine 
prominent strong brown (7.5YR 5/6) mottles; mas- 
sive; friable; light gray (2.5Y 7/2) lime segregations; 
violent effervescence; moderately alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 24 to 40 inches. The content of peb- 
bles is less than 1 percent throughout the solum. 

The Ap horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 to 3. Texture is dominantly fine sandy loam, 
but the range includes silt loam, sandy loam, or loam. 
The A2 horizon is pale brown (10YR 6/8) or brown 
(10YR 5/8, 4/3). It has textures like those of the Ap 
horizon. The A2 horizon does not occur in some pedons. 
In uncultivated areas an A1 horizon is present. 

The B horizon has hue of 10YR, value of 4 to 6, and 
chroma of 3 to 6. Coatings on the faces of peds have 
chroma of 2 or less. This horizon is sandy clay loam, 
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silty clay foam, silt loam, or clay loam. Thin strata of silt, 
fine sand, and very fine sand are in some pedons. 

The C horizon has hue of 10YR, value of 5 or 6, and 
chroma of 2 to 4. It is stratified silt loam, loam, sandy 
loam, very fine sandy loam, fine sand, silt, very fine 
sand, silty clay loam, and loamy very fine sand. 


Lenawee series 


The Lenawee series consists of poorly drained and 
very poorly drained, moderately slowly permeable soils 


~ on lake plains. These soils formed in stratified deposits 


with alternating layers of coarse to fine textured depos- 
its. Slopes are 0 to 2 percent. These soils do not have 
enough clay in their subsoil to satisfy the minimum re- 
quirement for the Lenawee series, but this difference 
does not alter their usefulness or behavior. 

Lenawee soils are commonly adjacent to Capac, Col- 
wood, and Kibbie soils. All of these soils have less clay 
in the subsoil than Lenawee soils. In addition, Capac and 
Kibbie soils are less gray in the subsoil and are less 
poorly drained. 

Typical pedon of Lenawee silty clay loam, 100 feet 
east and 1,550 feet north of southwest corner sec. 32, T. 
1N., R. 2 W. 


Ap—0 to 8 inches; black (N 2/0) silty clay loam, dark 
gray (10YR 4/1) dry; moderate coarse subangular 
blocky structure; very firm; few fine roots; neutral; 
abrupt smooth boundary. 

B21g—8 to 22 inches; dark gray (5Y 4/1) silty clay; few 
medium prominent yellowish brown (10YR 5/6, 5/8) 
mottles; moderate very coarse angular blocky struc- 
ture; very firm; continuous thick black (N 2/0) coat- 
ings on vertical faces of peds; few fine roots; mildly 
alkaline; clear smooth boundary. 

B22g—22 to 30 inches; dark gray (5Y 4/1) silty clay 
loam; few fine prominent yellowish brown (10YR 
5/6, 5/8) mottles; weak medium subangular blocky 
structure; firm; mildly alkaline; abrupt smooth bound- 
ary. 

Cg—30 to 60 inches; stratified olive brown (2.5Y 4/4) silt 
loam and clay loam and grayish brown (10YR 5/2) 
sand; massive; single grained; firm and loose; indi- 
vidual strata range from 1 to 6 inches in thickness; 
slight effervescence; mildly alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 25 to 40 inches. Reaction ranges from 
slightly acid to mildly alkatine. 

The A horizon has hue of 10YR, value of 1 to 3, and 
chroma of 0 to 3. Texture is dominantly silty clay loam, 
but the range includes silt loam. This horizon is 7 to 9 
inches thick. 

The Bg horizon has nue of 10YR or 5Y, value of 4 to 
6, and chroma of 1 or 2. Thins layers of silt loam are in 
some pedons. 
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The C horizon has hue of 10YR or 5Y, value of 4 to 6, 
and chroma of 1 to 6. It is stratified silt loam, clay loam, 
silty clay loam, and sand. 


Marlette series 


The Marlette series consists of well drained and mod- 
erately well drained, moderately and moderately slowly 
permeable soils on till plains and moraines. These soils 
formed in medium and moderately fine textured deposits. 
Slopes are 2 to 25 percent. 

Marlette soils are commonly adjacent to Boyer, Brook- 
ston, Capac, and Owosso soils. Boyer soils are coarse 
loamy and have a substratum of gravelly sand. Brook- 
ston soils have a mollic epipedon, are more gray in the 
subsoil, and are very poorly drained. Owosso soils have 
more. sand and less clay in the upper part of the subsoil. 
Capac soils have gray mottles in the subsoil and are 
somewhat poorly drained. 

Typical pedon of Marlette fine sandy loam, 2 to 6 
percent slopes, 1,100 feet north and 100 feet west of 
southeast corner sec. 26, T. 1.N., R. 1 E. 


Ap—O to 9 inches; brown (10YR 4/3) fine sandy loam; 
weak fine subangular blocky structure; friable; few 
very fine roots; 3 percent pebbles; slightly acid; 
abrupt smooth boundary. 

B&A—9 to 15 inches; brown (10YR 4/3) loam (B2t); 
‘moderate medium subangular blocky structure; firm; 
brown (10YR 5/3) fine sandy loam (A2), white 
(10YR 8/2) dry, coatings more than 2 mm thick on 
faces of peds; vertical extension through the hori- 
zon; few very fine roots; few thin discontinuous dark 
brown (7.5YR 4/4) clay films on faces of peds; 3 
percent pebbles; neutral; gradual wavy boundary. 

B21t—15 to 24 inches; dark yellowish brown (10YR 4/4) 
clay loam; moderate medium angular blocky struc- 
ture; firm; few very fine roots; many thin dark brown 
(7.5YR 4/4) clay films on faces of peds; 3 percent 
pebbles; slightly acid; gradual wavy boundary. 

B22t—24 to 31 inches; brown (10YR 5/3) clay loam; few 
fine distinct yellowish brown (10YR 5/6) and few 
fine faint dark grayish brown (10YR 4/2) mottles;: 
moderate medium angular blocky structure; firm; few 
very fine roots; thin dark brown (10YR 4/3) clay 
films on faces of peds; 3 percent pebbles; mildly 
alkaline; clear wavy boundary. 

C—31 to 60 inches; brown (10YR 5/3) loam; common 
fine distinct yellowish brown (10YR 5/6) and 
common fine faint grayish brown (10YR 5/2) mot- 
tles; few thin discontinuous dark brown (10YR 4/3) 
clay films on faces of peds to 33 inches; 5 percent 
pebbles; weak coarse angular blocky structure in the 
upper part and massive in the lower part; friable; 
slight effervescence; moderately alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 25 to. 40 inches. Reaction dominantly 
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ranges from medium acid to neutral in the solum but is 
mildly alkaline in the lower part. Coarse fragments range 
from 2 to 10 percent throughout the profile. 

The Ap horizon is dark grayish brown (10YR 4/2) or 
brown (10YR 4/3). Texture is dominantly fine sandy 
loam, but the range includes loam, clay loam, or sandy 
loam. In some pedons a separate A2 horizon is above 
the B&A horizon. The A2 horizon and the A part of the 
B&A horizon have hue of 10YR, value of 4 to 6, and 
chroma of 2 or 3. In unediwaled areas an A1 horizon is 
present. 

The Bt horizon has hue of 10YR, value of 4 or 5, and 
chroma of 3 to 6. In some pedons the lower part of the 
B horizon does not have mottles. The B part of the B&A 
horizon has colors and textures similar to those of the Bt 
horizon. 

The C horizon has hue of 10YR, value of 4 or 5, and 
chroma of 3 or 4. It is loam or clay loam. 


Matherton series 


The Matherton series consists of somewhat poorly 
drained soils that are moderately permeable in the upper 
part and rapidly permeable in the substratum. These 
soils are on outwash plains, valley trains, and terraces. 
They formed in moderately coarse to moderately fine 
textured deposits underlain by coarse textured deposits. 
Slopes are 0 to 3 percent. 

Matherton soils are commonly adjacent to Aubbeen- 
aubbee, Boyer, and Sebewa soils. Aubbeenaubbee soils 
have more silt and clay in the substratum than Matherton 
soils. Boyer soils do not have grayish mottles in the 
subsoil and are well drained. Sebewa soils are more gray 
in the subsoil and are more poorly drained. 

Typical pedon of Matherton sandy loam, 0 to 3 per- 
cent slopes, 1,400 feet east and 1,650 feet north of 
southwest corner sec. 10, T. 1.N., R. 1. W. 


Ap—O to 9 inches; very dark grayish brown (10YR 3/2) 
sandy loam, grayish brown (10YR 5/2) dry; moder- 
ate medium granular structure; friable; common fine 
roots; 5 percent pebbles; medium acid; abrupt 
smooth boundary. 

B1i—9 to 11 inches; dark grayish brown (10YR 4/2) 
sandy loam; moderate medium subangular blocky 
structure; friable; few fine roots; very dark grayish 
brown (10YR 3/2) worm casts; 3 percent pebbles; 
neutral; abrupt wavy boundary. 

B21t—11 to 24 inches; brown (10YR 5/3) gravelly sandy 
clay loam; common medium prominent yellowish 
brown (10YR 5/6, 5/8) and common fine faint gray- 
ish brown (10YR 5/2) mottles; modérate medium 
subangular blocky structure; thin continuous dark 
grayish brown (10YR 4/2) clay films on faces of 
peds and pebbles; 20 percent pebbles; neutral; clear 
wavy boundary. 
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B22t—24 to 35 inches; brown (10YR 5/3) clay loam; 
common medium faint yellowish brown (10YR 5/6, 
5/8) mottles; moderate medium subangular blocky 
structure; firm; thin continuous dark grayish brown 
(10YR 4/2) clay films on faces of peds; 3 percent 
pebbles; neutral; abrupt wavy boundary. 

B3—35 to 38 inches; brown (10YR 5/3) loam; common 
medium faint grayish brown (10YR 5/2) and 
common medium prominent yellowish brown (10YR 
5/6) mottles; weak medium subangular blocky struc- 
ture; friable; 2 percent pebbles; neutral; abrupt wavy 
boundary. 

|IC—38 to 60 inches; yellowish brown (10YR 5/4) gravel- 
ly sand; many medium faint grayish brown (10YR 
5/2) mottles; massive; very friable; 22 percent peb- 
bles; slight effervescence; mildly alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 24 to 40 inches. Reaction ranges from 
medium acid to neutral in the soium. The content of 
pebbles ranges from less than 1 percent to 20 percent 
throughout the solum and from 5 percent to 60 percent 
in the substratum. 

The Ap horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. Texture is dominantly loam, but the 
range includes sandy loam or gravelly phases of each. In 
some profiles an A2 horizon is present. In uncultivated 
areas an A1 horizon is present. 

The B2t horizon has hue of 10YR or 5Y, value of 4 or 
5, and chroma of 2 or 3. It is clay loam, sandy clay loam, 
loam, or gravelly phases of each. 

The iIC horizon has hue of 10YR, 5Y, or 2.5Y, value of 
5 to 7, and chroma of 1 to 4. It is gravelly sand, coarse 
sand, or gravelly sand. 


Metea series 


The Metea series consists of well drained soils that 
are very rapidly permeable in the upper part and moder- 
ately or moderately slowly permeable in the lower part. 
These soils formed in coarse textured deposits over 
medium and moderately fine textured deposits. Slopes 
are 2 to 12 percent. These soils have an argillic horizon 
that is thinner than the minimum thickness required for 
the Metea series, but this difference does not alter their 
usefulness or behavior. 

Metea soils are commonly adjacent to Aubbeenaub- 
bee, Marlette, Owosso, and Spinks soils. Aubbeenaub- 
bee, Marlette, and Owosso soils have more silt and clay 
in the upper part of the soil. In addition, Aubbeenaubbee 
soils have grayish mottles and are less well drained. 
Spinks soils have less silt and clay in the lower part of 
the subsoil and substratum. 

Typical pedon of Metea loamy sand, 2 to 6 percent 
slopes, 1,920 feet west and 200 feet south of center 
sec. 23, T.4N.,R.2W. 
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Ai—0 to 4 inches; very dark gray (10YR 3/1) loamy 
sand, dark gray (10YR 4/1) dry; weak fine granular 
structure; very friable; many roots; medium acid; 
abrupt wavy boundary. 

Bi-~-4 to 8 inches; yellowish brown (10YR 5/4) loamy 
sand; weak fine granular structure; very friable; 
common roots; medium acid; clear irregular bound- 


ary. 

B21—8 to 16 inches; dark yellowish brown (10YR 4/4) 
loamy sand; weak medium subangular blocky struc- 
ture; very friable; common roots; medium acid; clear 
wavy boundary. 

B22—-16 to 27 inches; yellowish brown (10YR 5/4) 
loamy sand; weak medium granular structure; very 
friable; few roots; medium acid; clear wavy bound- 


ary. 

B23—27 to 34 inches; yellowish brown (10YR 5/4) sand; 
single grained; loose; slightly acid; abrupt wavy 
boundary. 

IIB24t—34 to 38 inches; dark yellowish brown (10YR 
4/4) clay loam; moderate medium subangular blocky 
structure; firm; thin dark brown (10YR 4/3) clay films 
on faces of peds; neutral; abrupt wavy boundary. 

IIC—38 to 60 inches; yellowish brown (10YR 5/8) loam; 
common coarse distinct light brownish gray (10YR 
6/2) mottles; moderate medium subangular blocky 
structure in the upper part and massive in the lower 
part; strong effervescence; mildly alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 36 to 60 inches. 

The Ai horizon, if present, is very dark gray (10YR 
3/1) or very dark grayish brown (10YR 3/2). The Ap 
horizon has hue of 10YR, value of 3 or 4, and chroma of 
2 or 3. Reaction ranges from neutral to medium acid in 
the Ap and At horizons. An A2 horizon is present in 
some pedons. Texture in the A horizon is dominantly 
loamy sand, but the range includes sand. 

The B horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 4 to 6. The IIB horizon has hue of 
10YR or 7.5YR, value of 4 or 5, and chroma of 3 or 4. It 
is loam, clay loam, or sandy clay loam. 

The IIC horizon has hue of 10YR, value of 5 or 6, and 
chroma of 3 to 8. It is mildly or moderately alkaline loam 
or clay loam. 


Napoleon series 


The Napoleon series consists of very poorly drained, 
moderately and moderately rapidly permeable soils on 
moraines, outwash plains, till plains, and lake plains. 
These soils formed in deep herbaceous organic depos- 
its. Slopes are 0 to 2 percent. 

Napoleon soils are similar to Boots, Houghton, and 
Palms soils. Houghton soils are sapric and are less acid. 
Palms soils have a thinner organic layer. Boots soils are 
less acid. 
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Typical pedon of Napoleon muck, 1,320 feet west and 
1,320 feet north of southeast corner sec. 36, T. 1 .N., R. 
1E. 


Oei—0 to 2 inches; dark reddish brown (5YR 2/2) 
broken face, black (5YR 2/1) rubbed, hemic materi- 
al; massive; firm; about 60 percent fiber, 16 percent 
rubbed; many roots; mainly herbaceous fiber; strong- 
ly acid; abrupt smooth boundary. 

Oa1i—2 to 6 inches; dark reddish brown (5YR 3/2) 
broken face, dark reddish brown (5YR 2/2) rubbed, 
sapric material; massive; very friable; about 40 per- 
cent fiber, 9 percent rubbed; few roots; mainly her- 
baceous fiber; strongly acid; clear wavy boundary. 

Oe2—6 to 12 inches; dark reddish brown (SYR 3/3) 
broken face, dark reddish brown (5YR 3/2) rubbed, 
hemic material; massive; very friable; about 50 per- 
cent fiber, 17 percent rubbed; mainly herbaceous 
fiber; strongly acid; clear wavy boundary. 

Oe3—12 to 60 inches; dark reddish brown (5YR 3/2) 
broken face, dark reddish brown (5YR 2/2) rubbed, 
hemic material; massive; very friable; about 65 per- 
cent fiber, 20 percent rubbed; mainly herbaceous 
fiber; strongly acid. 


The organic material is more than 51 inches thick. 
Reaction is very strongly acid or strongly acid. The or- 
ganic material is derived mainly from herbaceous plants. 
Some pedons are up to 10 percent woody fragments. 
Fiber content in the upper 6 inches is dominantly less 
than 15 percent when rubbed but ranges from 5 to 50 
percent. Between 6 and 60 inches, fiber content is domi- 
nantly 17 to 35 percent when rubbed. Some pedons 
have fibric layers less than 10 inches thick. The organic 
material has hue of 10YR, 7.5YR, or 5YR, value of 2 to 
5, and chroma of 1 to 4. 


Oshtemo series 


The Oshtemo series consists of well drained, moder- 
ately rapidly permeable soils on outwash plains, valley 
trains, and moraines. These soils formed in moderately 
coarse and coarse textured deposits. Slopes range from 
0 to 12 percent. 

Oshtemo soils are commonly adjacent to Boyer, 
Brady, Hillsdale, and Spinks soils. Boyer soils have a 
thinner solum. Brady soils are grayish in the subsoil. 
Hillsdale soils have more silt and clay and less sand and 
gravel in the substratum. Spinks soils contain less silt 
and clay in the subsoil. 

Typical pedon of Oshtemo sandy loam, 0 to 6 percent 
slopes, 225 feet north and 2,500 feet east of the south- 
west corner sec. 26, T. 1 N., R. 2 E. 


Ap—O to 9 inches; dark grayish brown (10YR 4/2) sandy 
loam; weak medium subangular blocky structure; 
very friable; many fine roots; 5 percent pebbles; 
medium acid; abrupt smooth boundary. 
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A2—9 to 16 inches; dark yellowish brown (10YR 4/4) 
sandy loam, very pale brown (10YR 7/3) dry; moder- 
ate medium subangular blocky structure; very friable; 
few fine roots; 5 percent pebbles; medium acid; 
clear wavy boundary. 

B21t—16 to 24 inches; brown (7.5YR 4/4) sandy loam; 
moderate medium subangular blocky structure; fri- 
able; thick clay films on faces of peds; few fine 
roots; 10 percent pebbles; medium acid; gradual 
wavy boundary. 

B22t—24 to 29 inches; brown (7.5YR 4/4) sandy loam; 
moderate medium subangular blocky structure; fri- 
able; thick clay films on faces of peds; few fine 
roots; 5 percent pebbles; slightly acid; clear wavy 
boundary. 

B23t—29 to 34 inches; brown (7.5YR 4/4) sandy loam; 
weak medium subangular blocky structure; friable; 
clay bridging between sand grains; few fine roots; 10 
percent pebbles; slightly acid; clear irregular bound- 


ary. 

B38—34 to 50 inches; dark yellowish brown (10YR 4/4) 
sand and loamy sand; weak medium subangular 
blocky structure; single grained; loose and very fri- 
able; few fine roots; 2 percent pebbles; slightly acid; 
abrupt irregular boundary. 

IIC—-50 to 60 inches; brown (10YR 5/3) gravelly sand; 
single grained; loose; 15 percent pebbles; strong 
effervescence; moderately alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 40 to 66 inches. Reaction ranges from 
medium acid to neutral in the solum. The content of 
pebbles ranges from less than 1 percent to 25 percent in 
the solum and from 10 percent to 65 percent in the 
substratum. 

The Ap horizon has hue of 10YR, value of 4 or 5, and 
chroma of 2 or 3. Texture is dominantly loamy sand or 
sandy loam, but the range includes gravelly phases of 
each. The A2 horizon has hue of 10YR, value of 4 or 5, 
and chroma of 3 or 4. it has textures like those of the Ap 
horizon. Some pedons do not have an A2 horizon. 

The B2t horizon has hue of 7.5YR or 10YR, value of 4 
to 6, and chroma of 4 to 6. It is dominantly sandy loam 
with thin subhorizons of sandy clay loam or loamy sand. 
in some pedons there are gravelly phases of each. 
Some pedons do not have a B3 horizon. 

The IIC horizon has hue of 10YR, value of 5 or 6, and 
chroma of 2 to 4. It is sand or gravelly sand. 


Owosso series 


The Owosso series consists of well drained soils that 
are moderately rapidly permeable in the upper part and 
moderately slowly permeable in the lower part. These 
soils are on till plains and moraines. They formed in a 
layer of moderately coarse textured material over 
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medium and moderately fine textured material. Slopes 
are 2 to 12 percent. 

Owosso soils are commonly adjacent to Aubbeenaub- 
bee, Marlette, and Riddles soils. Aubbeenaubbee soils 
have grayish mottles in the subsoil. Riddles soils have 
less silt and clay in the lower part of the subsoil and in 
the substratum. Marlette soils have less sand in the 
upper part of the subsoil. 

Typical pedon of Owosso sandy loam in an area of 
Owosso-Marlette sandy loams, 6 to 12 percent slopes, 
260 feet north and 330 feet east of center sec. 11, T. 1 
N., R. 2 W. 


Ap—O to 9 inches; dark brown (10YR 3/3) sandy loam, 
pale brown (10YR 6/3) dry; weak fine subangular 
blocky structure; friable; 10 percent pebbles; many 
very fine roots; slightly acid; abrupt smooth bound- 
ary. 

A2—9 to 17 inches; yellowish brown (10YR 5/4) sandy 
loam; weak medium subangular blocky structure; fri- 
able; 10 percent pebbles; common very fine roots; 
slightly acid; clear wavy boundary. 

Bi—17 to 27 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak medium subangular blocky struc- 
ture; very friable; 13 percent pebbles; few very fine 
roots; slightly acid; gradual wavy boundary. 

B21t—27 to 32 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak coarse subangular blocky struc- 
ture; friable; few thin clay films on faces of peds; 13 
percent pebbles; few very fine roots; slightly acid; 
abrupt wavy boundary. 

B22t—32 to 40 inches; dark brown (7.5YR 4/4) clay 
loam; moderate coarse angular blocky structure; 
firm; thick continuous dark reddish brown (5Y 3/3) 
clay films on faces of peds; 3 percent pebbles; 
slightly acid; clear wavy boundary. 

IIC—40 to 60 inches; brown (10YR 4/3) clay loam; weak 
coarse angular blocky structure in the upper 5 
inches and massive in the lower part; firm; slight 
effervescence; 3 percent pebbles; moderately alka- 
line. 


Thickness of the solum and depth to effervescent ma- 
terial range from 24 to 50 inches. Reaction of the solum 
ranges from medium acid to neutral in the upper part 
and slightly acid to mildly alkaline in the lower part. The 
content of pebbles and cobbles ranges from 1 to 13 
percent throughout the solum. 

The Ap horizon has hue of 10YR, value of 3 or 4, and 
chroma of 2 or 3. It has value of 6 or more dry. Texture 
is dominantly sandy loam, but the range includes fine 
sandy loam. The A2 horizon has hue of 10YR, value of 5 
or 6, and chroma of 3 or 4. It is sandy loam, fine sandy 
loam, or loamy sand. Some pedons do not have an A2 
horizon. In uncultivated areas there is an A1 horizon. 
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Some pedons do not have a B1 horizon. The Bat 
horizon has hue of 10YR or 7.5YR, value of 4 or 5, and 
chroma of 3 to 6. 

Texture is dominantly ioam, but the range includes 
loamy sand or loam. The IIBt horizon has hue of 10YR 
or 7.5YR, value of 4 or 5, and chroma of 3 or 4. It is 
loam or clay loam. 

The HIC horizon has hue of 10YR, value of 4 to 6, and 
chroma of 3 or 4. It is loam or clay loam. 


Palms series 


The Palms series consists of very poorly drained, mod- 
erately slowly to moderately rapidly permeable soils on 
lake plains, outwash plains, till plains, and moraines. 
These soils formed in organic deposits over moderately 
coarse to moderately fine textured deposits. Slopes are 
0 to 2 percent. 

Palms soils are commonly adjacent to Adrian, Aurelius, 
Edwards, and Houghton soils. Palms soils have more silt 
and clay and less sand in the substratum than Adrian 
soils. Aurelius and Edwards soils are underlain by marl. 
Palms soils have a thinner organic layer than Houghton 
soils. 

Typical pedon of Palms muck, 200 feet west and 50 
feet north of southeast corner sec. 23, T. 1 N., R. 2 E. 


Oap—0 to 9 inches; black (N 2/0) sapric material; mod- 
erate medium granular structure; very friable; less 
than 1 percent fiber; slightly acid; abrupt smooth 
boundary. 

Oa2—9 to 29 inches; black (10YR 2/1) sapric material; 
moderate coarse subangular blocky structure; fri- 
able; 5 percent fiber, less than 1 percent rubbed; 
slightly acid; clear smooth boundary. 

Oa3—29 to 36 inches; black (10YR 2/1) sapric material; 
massive; firm; 20 percent fiber, 5 percent rubbed; 
slightly acid; abrupt smooth boundary. 

IICg—36 to 60 inches; gray (6Y 5/1) sandy loam; mas- 
sive; friable; 5 percent pebbles; thin strata of loamy 
sand, loam, and silt loam; slight effervescence 
below 50 inches; mildly alkaline. 


The organic layers range from 16 to 50 inches in 
thickness. Reaction ranges from medium acid to mildly 
alkaline in the organic material. In some pedons woody 
fragments make up about 10 percent of the organic 
material. This material contains less than 25 percent 
fiber in an unrubbed condition and less than 5 percent 
fiber when rubbed. The substratum ranges from sandy 
loam to silty clay loam. Reaction ranges from neutral to 
moderately alkaline. In some pedons the substratum is 
effervescent. 


Riddles series 


The Riddles series consists of well drained, moderate- 
ly permeable soils on till plains and moraines. These 
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soils formed in medium and moderately coarse textured 
deposits. Slopes are 2 to 18 percent. 

Riddles soils are commonly adjacent to Aubbeenaub- 
bee, Hillsdale, Marlette, and Owosso soils. Aubbeenaub- 
bee soils have grayish mottles in the subsoil. Hillsdale 
soils have less clay in the subsoil than Riddles soils. 
Riddles soils are deeper to the substratum than Marlette 
soils. Owosso soils have more silt and clay in the lower 
part of the subsoil and in the substratum than Riddles 
soils. 

Typical pedon of Riddles sandy loam in an area of 
Riddles-Hillsdale sandy loams, 2 to 6 percent slopes, 
400 feet west and 1,700 feet south of northeast corner 
sec. 31, T. 1N.,R. 1 W. 


Ap—0 to 8 inches; dark brown (10YR 3/3) sandy loam, 
pale brown (10YR 6/3) dry; weak medium subangu- 
lar blocky structure; friable; 3 percent pebbles; mildly 
alkaline; abrupt smooth boundary. 

A2—8 to 22 inches; yellowish brown (10YR 5/4) sandy 
loam; weak medium platy structure; very friable; 3 
percent pebbles; neutral; gradual wavy boundary. 

B21t—22 to 29 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam; moderate medium subangular 
blocky structure; firm; thin dark brown (10YR 3/3) 
clay films on horizontal faces of peds; few thin yel- 
lowish brown (10YR 5/4) coatings on vertical faces 
of peds; 2 percent pebbles; slightly acid; gradual 
wavy boundary. 

B22t—29 to 39 inches; brown (10YR 4/3) clay loam; 
moderate medium subangular blocky structure; firm; 
continuous thin clay films on faces of peds; 5 per- 
cent pebbles; medium acid; gradual wavy boundary. 

B23t—39 to 47 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam; moderate medium subangular 
blocky structure; firm; thin brown (1OYR 4/3) clay 
films on horizontal faces of peds; few thin yellowish 
brown (10YR 5/4) sandy loam coatings on vertical 
faces of peds; 5 percent pebbles; strongly acid; 
gradual wavy boundary. 

B3—47 to 60 inches; dark yellowish brown (10YR 4/4) 
sandy loam; moderate medium subangular blocky 
structure; friable; 3 percent pebbles; medium acid; 
clear wavy boundary. 

C—60 to 66 inches; yellowish brown (10YR 5/4) sandy 
loam; massive; friable; 8 percent pebbles; slight ef- 
fervescence; mildly alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 40 to 72 inches. Reaction ranges from 
strongly acid to neutral in the solum below the Ap hori- 
zon. The content of pebbles ranges from 1 to 15 percent 
throughout the solum. 

The Ap horizon has hue of 10YR, value of 3 or 4, and 
chroma of 2 or 3. The A2 horizon has hue of 10YR, 
value of 5 or 6, and chroma of 3 to 6. It is sandy loam or 
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loamy sand. In uncultivated areas an A1 horizon is pres- 
ent and the A2 horizon is near maximum thickness. 

The B2t horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 3 to 6. It is dominantly sandy clay 
loam and clay loam but has subhorizons of sandy loam 
and loam. The B3 horizon has colors like those of the 
B2t horizon. It is sandy loam or sandy clay loam that has 
pockets of sand or loamy sand in some pedons. 

The C horizon has hue of 10YR, value of 5 or 6, and 
chroma of 3 or 4. Texture is dominantly sandy loam but 
ranges to loam. 


Sebewa series 


The Sebewa series consists of poorly drained and very 
poorly drained soils that are moderately permeable in the 
upper part and rapidly permeable in the lower part. 
These soils are on outwash plains, valley trains, and 
terraces. They formed in medium and moderately fine 
textured deposits over coarse textured deposits. Slopes 
are 0 to 2 percent. 

Sebewa soils are commonly adjacent to Colwood, Gil- 
ford, and Matherton soils. Colwood soils contain more 
silt and fine sand and jess coarse sand and gravel in the 
substratum than Sebewa soils. Gilford soils have less 
clay in the subsoil. Matherton soils are less gray in the 
subsoil, do not have a mollic epipedon, and are less 
poorly drained than Sebewa soils. 

Typical pedon of Sebewa loam, 1,360 feet south and 
132 feet east of northwest corner sec. 24, T. 1.N., R. 2 
W. 


Ap—O to 8 inches; black ({0YR 2/1) loam; moderate 
fine subangular blocky structure; friable; 5 percent 
pebbles; few fine roots; neutral; abrupt smooth 
boundary. 

A12—8 to 12 inches; black (10YR 2/1) loam; common 
fine faint gray (10YR 5/1) mottles; moderate 
medium subangular blocky structure; firm; 5 percent 
pebbles; few fine roots; neutral; abrupt smooth 
boundary. 

B2tqg—12 to 24 inches; olive gray (5Y 4/2) loam; 
common medium prominent yellowish brown (10YR 
5/6) mottles; moderate medium subangular blocky 
structure; firm, 10 percent pebbles; few fine roots; 
thin gray (5Y 5/1) clay films on faces of peds; slight 
effervescence in the lower part; mildly alkaline; 
abrupt wavy boundary. 

liCg—24 to 60 inches; grayish brown (10YR 5/2) gravel- 
ly sand; common coarse distinct yellowish brown 
(10YR 5/4) mottles; single grained; loose; 15 per- 
cent pebbles; slight effervescence; moderately alka- 
line. 


The solum is 20 to 40 inches thick. Reaction ranges 
from slightly acid to mildly alkaline in the solum. The 
content of pebbles ranges from less than 1 percent to 
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15 percent throughout the solum and from 5 percent to 
60 percent in the substratum. 

The A horizon has hue of 10YR, value of 1 to 3, and 
chroma of 1 or 2. Texture is loam or sandy loam. This 
horizon is 8 to 12 inches thick. 

The Bg horizon has hue of 10YR or 5Y, value of 4 to 
6, and chroma of 1 or 2. It is mottled. It is loam, clay 
loam, or sandy clay loam. 

The !ICg horizon has hue of 10YR or 5Y, value of 5 or 
6, and chroma of 1 or 2. It is gravelly sand or coarse 
sand. 


Sisson series 


The Sisson series consists of well drained, moderately 
permeable soils on lake plains and outwash plains. 
These soils formed in stratified deposits with alternating 
layers of moderately fine to coarse textured sediments. 
Slopes are 2 to 12 percent. 

Sisson soils are commonly adjacent to Boyer, Col- 
wood, Kibbie, and Marlette soils. Sisson soils have more 
clay and silt in the subsoil than Boyer soils. Colwood and 
Kibbie soils have grayish colors or mottles in the subsoil. 
Marlette soils have a nonstratified substratum of medium 
to moderately fine textured material. 

Typical pedon of Sisson fine sandy loam, 2 to 6 per- 
cent slopes, 425 feet east and 100 feet north of south- 
west corner sec. 21, T. 1.N., R. 2 W. 


Ap—O to 8 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, light grayish brown (10YR‘°6/2) dry; 
weak fine subangular blocky structure; very friable; 
few roots; slightly acid; abrupt smooth boundary. 

Bi—8 to 13 inches; yellowish brown (10YR 5/6) fine 
sandy loam; moderate fine platy structure; very fri- 
able; medium acid; clear irregutar boundary. 

B21t—13 to 25 inches; dark yellowish brown (10YR 4/4) 
silt loam; moderate medium subangular blocky struc- 
ture; thin clay films on faces of peds; friable; 
medium acid; gradual wavy boundary. 

B22t—25 to 34 inches; dark yellowish brown (10YR 4/4) 
clay loam; moderate medium subangular blocky 
Structure; thin clay films on faces of peds; firm; 
medium acid; clear wavy boundary. 

B3—34 to 38 inches; yellowish brown (10YR 5/4) strati- 
fied fine sandy loam and silt loam; weak moderate 
subangular blocky structure; friable; medium acid; 
abrupt irregular boundary. 

C—38 to 60 inches; yellowish brown (10YR 5/4) strati- 
fied very fine sandy loam, fine sandy loam, and silt 
loam; massive; friable; strong effervescence; mildly 
alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 24 to 42 inches. Reaction ranges from 
medium acid to neutral in the solum. Pebbles are less 
than 1 percent throughout the solum. 
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The Ap horizon is dark brown (10YR 4/3), brown 
(10YR 5/3), or dark grayish brown (10YR 4/2) fine sandy 
loam, silt loam, very fine sandy loam, loam, sandy loam, 
or loamy fine sand. In uncultivated areas an A1 horizon 
is present. In some pedons an A2 horizon is present. 

The B2t horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 3 to 6. It is silty clay loam, fine 
sandy loam, silt loam, loam, sandy clay loam, or clay 
loam. 

The C horizon has hue of 10YR, value of 5 or 6, and 
chroma of 2 to 6. It is stratified silt loam, very fine sandy 
loam, fine sand, silt, very fine sand, and loamy very fine 
sand. Thin lenses of sand and clay are in some pedons. 


Spinks series 


The Spinks series consists of well drained, moderately 
rapidly permeable and rapidly permeable soils on 
outwash plains and moraines. These soils formed in 
coarse textured deposits. Slopes are 0 to 30 percent. 

Spinks soils are near Boyer, Metea, Oshtemo, and 
Thetford soils. Boyer, Metea, and Oshtemo soils have 
more silt and clay in the subsoil than Spinks soils. Metea 
soils also have more silt and clay in the substratum. 
Thetford soils have grayish mottles in the subsoil. 

Typical pedon of Spinks loamy sand, O to 6 percent 
slopes, 100 feet north and 800 feet west of southeast 
corner sec. 12, T. 1 N., R. 2 W. 


Ap—O to 10 inches; dark brown (10YR 4/3) loamy sand; 
weak medium subangular blocky structure; many 
roots; neutral; abrupt smooth boundary. 

A2—10 to 22 inches; yellowish brown (10YR 5/4) loamy 
sand, very pale brown (10YR 7/3) dry; weak 
medium subangular blocky structure; few fine roots; 
slightly acid; abrupt wavy boundary. 

A&B—22 to 60 inches; yellowish brown (10YR 5/6) sand 
(A2); single grained; loose; 1 to § mm thick bands of 
dark yellowish brown (10YR 4/4) loamy sand (B2t); 
massive; very friable; clay bridging between sand 
grains in bands; slightly acid. 


The solum ranges from 36 to more than 60 inches in 
thickness. Reaction typically ranges from medium acid to 
neutral in the solum, but many pedons are mildly alkaline 
in the lower part of the A&B horizon. The content of 
pebbles ranges from 0 to 15 percent throughout the 
pedon. 

The Ap horizon has hue of 10YR, value of 3 or 4, and 
chroma of 2 or 3. Texture is dominantly loamy sand, but 
the range includes sand. 

The A2 horizon has hue of 10YR, value of 5 or 6, and 
chroma of 4 to 6. It is loamy sand or sand. The A part of 
the A&B horizon has colors and textures like those of 
the A2 horizon. The B part of the A&B horizon has hue 
of 10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 6. 
The individual bands or lamellae of the B part are loamy 
sand or light sandy loam, but the weighted clay content 
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of the combined bands averages within the loamy sand 
textural class. The bands are 1/8 inch to 4 inches thick, 
are commonly discontinuous, are spaced 3 to 8 inches 
apart, and have a cumulative thickness of more than 6 
inches. Depth to the first band of the B horizon ranges 
from 18 to about 32 inches. 


Thetford series 


The Thetford series consists of somewhat poorly 
drained, moderately rapidly permeable soils on outwash 
plains and lake plains. These soils formed in coarse 
textured deposits. Slopes are 0 to 3 percent. 

Thetford soils are commonly adjacent to Brady, Gil- 
ford, Granby, and Spinks soils. Brady soils contain more 
clay. Gilford and Granby soils are more gray in the sub- 
soil and have a mollic epipedon. Spinks soils do not 
have grayish mottles. 

Typical pedon of Thetford loamy sand, 0 to 3 percent 
slopes, 700 feet east and 100 feet south of northwest 
corner sec. 19, T. 1.N., R. 1 E. 


Ap—0 to 10 inches; very dark grayish brown (10YR 3/2) 
loamy sand, light brownish gray (10YR 6/2) dry; 
weak fine subangular blocky structure; very friable; 
common fine roots; slightly acid; abrupt smooth 
boundary. 

A2—10 to 15 inches; brown (10YR 5/3) sand; common 
medium faint grayish brown (10YR 5/2) and 
common medium distinct yellowish brown (10YR 
5/6) mottles; single grained; loose; few fine roots; 1 
percent pebbles; slightly acid; abrupt wavy bound- 


ary. 

A&B—15 to 58 inches; brown (10YR 5/3) sand (A2); 
single grained; loose; 1 to 4 inches thick, dark gray- 
ish brown (10YR 4/2) lamellae of loamy sand (B2t); 
common medium distinct gray (10YR 5/1), grayish 
brown (10YR 5/2), and yellowish brown (10YR 5/6) 
mottles; weak fine subangular blocky structure; very 
friable; clay bridging between sand grains; 4 percent 
pebbles; slightly acid; abrupt irregular boundary. 

C—58 to 60 inches; yellowish brown (10YR 5/4) sand; 
common fine faint yellowish brown (10YR 5/6) and 
pale brown (10YR 6/3) motties; single grained; 
loose; slight effervescence; mildly alkaline. 


Thickness of the solum and depth to effervescent ma- 
terial range from 30 to 70 inches. Reaction in the solum 
ranges from medium acid to neutral. 

The Ap horizon has hue of 10YR, value of 3 or 4, and 
chroma of 1 to 3. It is 6 to 10 inches thick. In uncultivat- 
ed areas an A1 horizon is present. 

The A2 horizon has hue of 10YR, value of 5 or 6, and 
chroma of 3 or 4. It is loamy sand or sand. The A part of 
the A&B horizon has hue of 10YR, value of 5 to 8, and 
chroma of 2 or 3. It is sand or loamy sand. The B part of 
the A&B horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 2 to 4. The individual bands or 
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iamellae of the Bt part are loamy sand, sandy loam, or 
sand. They range from 1/2 inch to 3 inches in thickness, 
are commonly discontinuous, are spaced 1 to 6 inches 
apart, and have a cumulative thickness of more than 6 
inches. The A&B horizon is 8 to 50 inches thick. 

The C horizon has hue of 10YR, value of 5 or 6, and 
chroma of 1 to 4. 


Formation of the soils 


The paragraphs that follow describe the factors of soil 
formation (3), relate them to the formation of soils in the 
survey area, and explain the processes of soil formation. 


Factors of soil formation 


Soil forms through the interaction of five major factors: 
the physical, chemical, and mineral composition of the 
parent material; the climate under which the soil material 
has accumulated and existed since accumulation; the 
plant and animal life on and in the soil; the relief, or lay 
of the land; and the length of time that the processes of 
soil formation have acted on the parent material. 

Climate and plant and animal life are the active forces 
in soil formation. They slowly change the parent material 
into a natural body of soil that has genetically related 
layers, called horizons. The effects of climate and plant 
and animal life are conditioned by relief. The nature of 
the. parent material also affects the kind of soil profile 
that is fofmed. In extreme cases, it determines the soil 
profile almost entirely. Finally, time is needed to change 
the parent material into a soil profile. It may be long or 
short, but some time is required for differentiation of soil 
horizons. Generally, a long time is required for the forma- 
tion of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soils that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. Many of the 
processes of soil formation are unknown. 


Parent material 


Parent material, the unconsolidated mass from which a 
soil forms, determines the limits of the chemical and 
mineralogical composition of the soil. The parent materi- 
al of the soils of Ingham County was deposited by gla- 
ciers or by melt water from glaciers that covered the 
county 10,000 to 12,000 years ago. Some of this materi- 
al has been reworked and redeposited by subsequent 
actions of water and wind. Parent material can be of 
common glacial origin, but its properties vary greatly, 
sometimes within small areas, depending on how the 
material was deposited. The dominant parent material in 
Ingham County was deposited as glacial till, outwash 
deposits, lacustrine deposits, alluvium, and organic mate- 
rial. 
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Glacial til! is material laid down directly by glaciers with 
a minimum of water action. It consists of a mixture of 
particles of different sizes. The small pebbles in glacial 
till have sharp corners, indicating that they have not 
been worn by water washing. The glacial till in Ingham 
County is calcareous. Its texture is loam, clay loam, or 
sandy loam. Marlette soils, for example, formed in glacial 
till. They typically are moderately fine textured and have 
well developed structure in the subsoil. 

Outwash material is deposited by running water from 
melting glaciers. The size of the particles varies accord- 
ing to the speed of the stream that carries them. As the 
speed of the stream decreases, the coarser particles are 
deposited. Finer particles, such as very fine sand, silt, 
and clay, can be carried by slowly moving water. 
Outwash deposits generally consist of layers of particles 
of similar size, such as sandy loam, sand, gravel, and 
other coarse particles. The Boyer soils in Ingham 
County, for example, formed in deposits of outwash ma- 
terial. 

Lacustrine material is deposited from still, or ponded, 
glacial melt water. Because the coarser fragments drop 
out of the moving water as outwash, only the finer parti- 
cles, such as very fine sand, silt, and clay, remain to 
settle out in still water. In Ingham County soils formed in 
lacustrine deposits are typically medium textured, moder- 
ately fine textured, and fine textured. Lenawee soils, for 
example, formed in lacustrine material. 

Alluvium is deposited by floodwaters of present 
streams in recent time. This material varies in texture, 
depending on the speed of the water from which it was 
deposited. Examples of alluvial soil are the Ceresco and 
Cohoctah soils. 

Organic material is made up of deposits of plant re- 
mains. After the glaciers withdrew from the area, water 
was left standing in depressions in the outwash plains, 
flood plains, moraines, and till plains. Grasses and 
sedges around the edges of these depressions died. 
Because of the wetness, the plant remains did not de- 
compose but remained around the edge of the depres- 
sion. Later, water-tolerant trees grew in the areas. As 
these trees died, their residue became a part of the 
organic accumulation. Consequently, the depressions 
were eventually filled with organic material and devel- 
oped into areas of muck. Houghton soils formed in or- 
ganic material. 


Plant and animal life 


Green plants have been the principal organisms influ- 
encing the soil in Ingham County. Bacteria, fungi, earth- 
worms, and the activities of man have also been impor- 
tant. The chief contribution of plant and animal life is the 
addition of organic matter and nitrogen to the soil. The 
kind of organic material on the soil depends on the kinds 
of plants that grew on the soil. The remains of these 
plants accumulate on the surface, decay, and eventually 
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become organic matter. Roots of the plants provide 
channels for downward movement of water through the 
soil and also add organic matter as they decay. Bacteria 
in the soil help to break down the organic matter so that 
it can be used by growing plants. 

The vegetation in Ingham County was mainly decidu- 
ous forest. Differences in natural soil drainage and minor 
changes in parent material affected the composition of 
the forest species. 

In general, the well drained upland soils, such as 
Boyer, Marlette, and Oshtemo soils, were mainly covered 
with sugar maple, oak, and hickory trees. The poorly 
drained and very poorly drained soils were covered with 
soft maple, elm, and ash. Colwood and Brookston soils 
formed under wet conditions, and they contain a consid- 
erable amount of organic maiter. 


Climate 


Climate determines the kind of plant and animal life on 
and in the soil. It also determines the amount of water 
available for the weathering of minerals and the trans- 
porting of soil material. Through its influence on tem- 
peratures in the soil, it determines the rate of chemical 
reaction that occurs in the soil. These influences are 
important, but they affect large areas rather than a rela- 
tively smal! area, such as a county. 

The climate in Ingham County, presumably similar to 
that in which the soils formed, is cool and humid. Thus, 
the soils in the county differ from those formed in a dry, 
warm climate or in a hot, moist climate. Climate is uni- 
form throughout the county. Its effect is modified locally 
according to the proximity to large lakes. Only minor 
differences in the soils of Ingham County result from the 
differences in climate. 


Relief 


Relief, or topography, has a marked influence on the 
soils of Ingham County through its influence on natural 
drainage, erosion, plant cover, and soil temperature. 
Slopes range from 0 to 30 percent. Natural soil drainage 
ranges from well drained on the ridgetops to very poorly 
drained in the depressions. 

Relief influences the formation of soils by affecting 
runoff and drainage. Drainage, in turn, through its effect 
on aeration of the soil, determines the color of the soil. 
Runoff is greatest on the steeper slopes. In low areas 
water is temporarily ponded. Water and air move freely 
through soils that are well drained, but slowly through 
soils that are very poorly drained. In well aerated soils 
the iron and aluminum compounds are brightly colored 
and oxidized. In poorly aerated soils the color is dull gray 
and mottled. Riddles soils are examples of well drained, 
well aerated soils. Brookston soils are examples of 
poorly aerated, very poorly drained soils. Both formed in 
similar parent material. 
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Time 


Time, usually a long time, is required for the develop- 
ment of distinct horizons from parent material. The differ- 
ences in length of time that the parent materials have 
been in place are commonly reflected in the degree of 
development of the soil profile. Some soils develop rap- 
idly. Others develop slowly. 

The soils in Ingham County range from young to 
mature. The glacial deposits in which many of the soils 
in Ingham County formed have been exposed to soil- 
forming factors long enough for the development of dis- 
tinct horizons. Some soils forming in recent alluvial sedi- 
ments have not been in place long enough for the devel- 
opment of distinct horizons. 

The Cohoctah soil, formed in alluvial material, is an 
example of a young soil. The Riddles soil is an example 
of a mature soil. The effect of more time on leaching of 
lime from this soil is evident. 


Genesis and morphology 


The processes responsible for the development of the 
soil horizons from the unconsolidated parent material are 
referred to as soil genesis. The physical, chemical, and 
biological properties of the various soil horizons are re- 
ferred to as soil morphology. 

Several processes were involved in the development 
of soil horizons in the soils of Ingham County: (1) accu- 
mulation of organic matter, (2) leaching of lime (calcium 
carbonates) and other bases, (3) reduction and transfer 
of iron, and (4) formation and translocation of silicate 
clay minerals. In most soils of Ingham County more than 
one of these processes have been active in the develop- 
ment of the horizons. 

Organic matter accumulated at the surface to form an 
A1 horizon. The A1 horizon is mixed into a plow layer 
(Ap) when the soil is plowed. In the soils of Ingham 
County, the surface layer ranges from high to low in 
organic matter content. Brookston soils, for example, are 
high in content of organic matter in the surface layer. 
Spinks soils are low in content of organic matter. 

Leaching of carbonates and other bases has occurred 
in most of the soils. Soil scientists generally agree that 
leaching of bases usually precedes the translocation of 
silicate clay minerals. Many of the soils are moderately 
to strongly leached. For example, Riddles soils are 
leached of carbonates to a depth of 60 inches, whereas 
Marlette soils are leached to a depth of only 31 inches. 
Difference in the depth of leaching is a result of time, 
relief, and parent material as soil-forming factors. 

The reduction and transfer of iron, a process called 
gleying, is evident in the somewhat poorly drained, 
poorly drained, and very poorly drained soils. The gray 
color in the subsoil horizons indicates the reduction and 
loss of iron. Lenawee soils, for example, are strongly 
gleyed. 
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Translocation of clay minerals has contributed to hori- 
zon development. The eluviated or leached A2 horizon 
typically has a platy structure, is lower in content of clay, 
and typically is lighter in color than the illuviated B hori- 
zon. The B horizon typically has an accumulation of clay, 
or clay films, in pores and on the faces of peds. These 
soils were probably leached of carbonates and soluble 
salts to a considerable extent before the translocation of 
silicate clays. Leaching of bases and translocation of 
silicate clays are among the more important processes in 
horizon differentiation in soils. Marlette soils are an ex- 
ample of soils having translocated silicate clays in the 
form of clay films accumulated in the B horizon. 
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Glossary 


Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
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granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim. An area difficult to reclaim after the re- 
moval of soil for construction and other uses. Reve- 
getation and erosion control are extremely difficult. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 

Inches 


Base saturation. The degree to which material having 
base exchange properties is saturated with ex- 
changeable bases (sum of Ca, Mg, Na, K), ex- 
pressed as a percentage of the exchange capacity. 

Bottom land. The normal flood plain of a stream, sub- 
ject to frequent flooding. 

Boulders. Rock fragments larger than 2 feet (60 centi- 
meters) in diameter. 

Calcareous soil. A soil containing enough calcium car- 
bonate (commonly with magnesium carbonate) to 
effervesce (fizz) visibly when treated with cold, dilute 
hydrochloric acid. A soil having measurable amounts 
of calcium carbonate or magnesium carbonate. 

Capillary water. Water held as a film around soil parti- 
cles and in tiny spaces between particles. Surface 
tension is the adhesive force that holds capillary 
water in the soil. 

Catena. A sequence, or “‘chain,” of soils on a landscape 
that formed in similar kinds of parent material but 
have different characteristics as a result of differ- 
ences in relief and drainage. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of ex- 
changeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is synony- 
mous with base-exchange capacity, but is more pre- 
cise in meaning. 

Channery soil. A soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece is called a 
fragment. 
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Chiseling. Tillage with an implement having one or more 
soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coat, clay skin. 

Coarse fragments. Mineral or rock particles up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soil. Sand or loamy 
sand. 

Cobblestone (or cobble). A rounded or peiilv rounded 
fragment of rock 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. ; 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
bases of steep slopes. 

Complex slope. Irregular or variable slope. Pitanning or 
constructing terraces, diversions, and other water- 
control measures is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
occurring in such an intricate pattern that they 
cannot be shown separately on a soil map at the 
selected scale of mapping and publication. 

Compressible. Excessive decrease in volume of soft 
soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—-When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire’’? when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 
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Soft—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented. -—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is 40 or 80 inches (1 or 
2 meters). 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earth- 
moving equipment. The soil sloughs easily. 

Depth to rock. Bedrock at a depth that adversely af- 
fects the specified use. 

Diversion (or diversion terrace). A ridge of earth, gen- 
erally a terrace, built to protect downslope areas by 
diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soit formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soi! readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
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within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are_ frequenily 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents, as for example in “hillpeats’ and “climatic 
moors.” 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have re- 
ceived material are illuvial. 

Erosion. The wearing away of the land surface by run- 
ning water, wind, ice, or other geologic agents and 
by such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Frosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes a bare 
surface. 

Esker (geology). A narrow, winding ridge of stratified 
gravelly and sandy drift deposited by a stream flow- 
ing in a tunnel beneath a glacier. 

Excess fines. Excess silt and clay. The soil does not 
provide a source of gravel or sand for construction 
purposes. 
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Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable ac- 
cording to botanical origin. Peat has the lowest bulk 
density and the highest water content at saturation 
of all organic soil material. 

Fine textured (heavy textured) soil. Sandy clay, silty 
clay, and clay. 

Flooding. The temporary covering of soil with water 
from overflowing streams, runoff from adjacent 
slopes, and tides. Frequency, duration, and probable 
dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. 
None means that flooding is not probable; rare that 
it is unlikely but possible under unusual weather 
conditions; occasiona/ that it occurs on an average 
of once or less in 2 years; and frequent that it 
occurs on an average of more than once in 2 years. 
Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; No- 
vember-May, tor example, means that flooding can 
occur during the period November through May. 
Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not 
considered flooding. 

Fiood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forage. Plant material used as feed by domestic ani- 
mals. Forage can be grazed or cut for hay. 

Frost action. Freezing and thawing of soil moisture. 
Frost action can damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock materi- 
al transported by glacial ice and then deposited. 
Also the assorted and unassorted material deposit- 
ed by streams flowing from glaciers. 
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Glacial outwash (geology). Gravel, sand, and silt, com- 
monly stratified, deposited by melt water as it flows 
from glacial ice. 

Glacial till (geology). Unassorted, nonstratified glacial 
drift consisting of clay, silt, sand, and boulders trans- 
ported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by gla- 
ciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes by water originating mainly from the 
melting of glacial ice. Many are interbedded or lami- 
nated. 

Gleyed soil. A soil having one or more neutral gray 
horizons as a result of waterlogging and lack of 
oxygen. The term ‘“‘gleyed” also designates gray ho- 
rizons and horizons having yellow and gray motties 
as a result of intermittent waterlogging. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebbie. 

Gravelly soil material. Material from 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 centi- 
meters) in diameter. 

Green manure (agronomy). A soil-improving crop grown 
to be plowed under in an early stage of maturity or 
soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table, 
which is the upper limit of saturation. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
normally lives, as opposed to the range or geo- 
graphical distribution. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more decom- 
posed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. The major horizons of 
mineral soil are as follows: 
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O horizon.—-An organic layer, fresh and decaying 
plant residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming 
at or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual 
concentration of sand and silt high in content of 
resistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
structure; (3) by redder or browner colors than those 
in the A horizon; or (4) by a combination of these. 
The combined A and B horizons are generally called 
the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the materi- 
al is known to differ from that in the solum, the 
Roman numeral || precedes the letter C. 

R fayer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hummocky. Refers to a landscape of hillocks, separat- 
ed by low sags, having sharply rounded tops and 
steep sides. Hummocky relief resembles rolling or 
undulating relief, but the tops of ridges are narrower 
and the sides are shorter and less even. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered, but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
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the acreage is artificially drained and part is un- 
drained. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually ex- 
pressed in inches per hour. The rate can be limited 
by the infiltration capacity of the soil or the rate at 
which water is applied at the surface. 

Irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in-open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Kame (geology). An irregular, short ridge or hill of strati- 
fied glacial drift. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Large stones. Rock fragments 10 inches (25 centi- 
meters) or more across. Large stones adversely 
affect the specified use. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is greater than 
that of organic soil. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural 
soil, are too nearly inaccessible for orderly examina- 
tion, or cannot otherwise be feasibly classified. 

Moderately coarse textured (moderately light tex- 
tured) soil. Sandy loam and fine sandy loam. 

Moderately fine textured (moderately heavy tex- 
tured) soil. Clay loam, sandy clay loam, and silty 
clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Types are 
terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
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and arrangement of those horizons in the soil pro- 
file. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—/aint, distinct. and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse more than 15 
millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed or- 
ganic soil material mixed with mineral soil material. 
The content of organic matter is more than 20 per- 
cent. 

Munsell notation. A designation of color by degrees of 
the three single variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. 

Nutrient, plant. Any element taken in by a plant, essen- 
tial to its growth, and used by it in the production of 
food and tissue. Plant nutrients are nitrogen, phos- 
phorus, potassium, calcium, magnesium, sulfur, iron, 
manganese, copper, boron, zinc, and perhaps other 
elements obtained from the soil; and carbon, hydro- 
gen, and oxygen obtained largely from the air and 
water. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
water that originated mainly from the melting of gla- 
cial ice. Glacial outwash is commonly in valleys on 
landforms known as valley trains, outwash terraces, 
eskers, kame terraces, kames, outwash fans, or 
deltas. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is gener- 
ally low in relief. 

Parent material. The great variety of unconsolidated 
organic and mineral material in which soil forms. 
Consolidated bedrock is not yet parent material by 
this concept. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. 

Ped. An individual natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedon. The smallest volume that can be called “‘a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
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square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Permeability. The quality that enables the soil to trans- 
mit water or air, measured as the number of inches 
per hour that water moves through the soil. Terms 
describing permeability are very s/ow (less than 0.06 
inch), s/ow (0.06 to 0.20 inch), moderately sfow (0.2 
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate- 
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), 
and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in 
the soil classification system based on differences in 
the soil that affect its management. A soil series, for 
example, may be divided into phases on the basis of 
differences in slope, stoniness, thickness, or some 
other characteristic that affects management. These 
differences are too small to justify separate series. 

pH value. (See Reaction, soil). A numerical designation 
of acidity and alkalinity in soil. 

Piping. Moving water forms subsurface tunnels or pipe- 
like cavities in the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from a semisolid to a plastic state. 

Polypedon. A volume of soil having properties within the 
limits of a soil series, the lowest and most homoge- 
neous category of soil taxonomy. A ‘‘soil individual.” 

Poorly graded. Refers to soil material consisting mainly 
of particles of nearly the same size. Because there 
is little difference in size of the particles, density can 
be increased only slightly by compaction. 

Poor outlets. Surface or subsurface drainage outlets 
difficult or expensive to install. 

Productivity (soil). The capability of a soil for producing 
a specified plant or sequence of plants under a 
specified system of management. Productivity is 
measured in terms of output, or harvest, in relation 
to input. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
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cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely aids. cs. ccccrse.caccsclsasiesenissticessncennsperse Below 4.5 
Very strongly acid. .-- 4.5 to 5.0 
Strongly Acid... eee eseereeeesresteee eee 5.1 to 5.5 
Medium Aid... ese eeeeeecseeeceenseessereeressesers 5.6 to 6.0 
SLiGHtY AIG vasa sss ccvcseasasigstvzacseatsens essssistsieiese 6.1 to 6.5 
Netitrahscisiniccaan choniineantadwnn 6.6 to 7.3 
Mildly alkaline............ 4.4 to 7.8 
Moderately alkaline... 7.9 to 8.4 
Strongly alkaline... ee eeeesceeees serene 8.5 to 9.0 


Very strongly alkaliné.......cssseeeeees 9.1 and higher 

Regolith. The unconsolidated mantle of weathered rock 
and soil material on the earth’s surface; the loose 
earth material above the solid rock. Soil scientists 
regard as soil only the part of the regolith that is 
modified by organisms and other soil-building forces. 
Most engineers describe the whole regolith, even to 
a great depth, as “soil.” 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rooting depth. Shallow root zone. The soil is shallow 
over a layer that greatly restricts roots. See Root 
zone. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged in stream channels 
from a drainage area. The water that flows off the 
land surface without sinking in is called surface 
runoff; that which enters the ground before reaching 
surface streams is called ground-water runoff or 
seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sapric soil material (muck). The most highly decom- 
posed of all organic soil material. Muck has the least 
amount of plant fiber, the highest bulk density, and 
the lowest water content at saturation of all organic 
soil material. 

Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Series, soil. A group of soils, formed from a particular 
type of parent material, having horizons that, except 
for the texture of the A or surface horizon, are simi- 
lar in all profile characteristics and in arrangement in 
the soil profile. Among these characteristics are 
color, texture, structure, reaction, consistence, and 
mineralogical and chemical composition. 
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Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral! particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Slow refill. The slow filling of ponds, resulting from re- 
stricted permeability in the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 
centimeters) in diameter. Small stones adversely 
affect the specified use. 

Soil. A natural, three-dimensional body at the earth’s 
surface that is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: very 
coarse sand (2.0 millimeters to 1.0 millimeter); 
coarse sand (1.0 to 0.5 millimeter); meaium sand 
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter); s//t 
(0.05 to 0.002 millimeter); and c/ay (less than 0.002 
millimeter). 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in mature soil consists of the A 
and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and other plant 
and animal life characteristics of the soil are largely 
confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 
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Stratified. Arranged in strata, or layers. The term refers 
to geologic material. Layers in soils that result from 
the processes of soil formation are called horizons; 
those inherited from the parent material are called 
Strata. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil parti- 
cles. into compound particles or aggregates that are 
separated from adjoining aggregates. The principal 
forms of soil structure are—p/aty (laminated), pris- 
matic (vertical axis of aggregates longer than hori- 
zontal), co/umnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. Structureless 
soils are either single grained (each grain by itself, 
as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, ordi- 
narily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying sur- 
face layer. 

Surface soil. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the ‘‘plow layer,” or the “Ap horizon.” 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use or management. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that it can soak into the soil or flow slowly to a 
prepared outlet without harm. A terrace in a field is 
generally buiit so that the field can be farmed. A 
terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A 
stream terrace is frequently called a second bottom, 
in contrast with a flood plain, and is seldom subject 
to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sana, loamy sand, sandy loam, loam, 
Silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
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loamy sand, and sandy loam classes may be further 
divided by specifying ‘‘coarse,” “fine,” or ‘very 
fine.” 

Thin layer. Otherwise suitable soil material too thin for 
the specified use. 

Till ptain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The condition of the soil, especially the soil 
structure, as related to the growth of plants. Good 
tilth refers to the friable state and is associated with 
high noncapillary porosity and stable structure. A soil 
in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil 
material, or one that responds to fertilization, ordi- 
narily rich in organic matter, used to topdress road- 
banks, lawns, and gardens. 

Trace elements. The chemical elements in soils, in only 
extremely small amounts, essential to plant growth. 
Examples are zinc, cobalt, manganese, copper, and 
iron. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Unstable fill. Risk of caving or sloughing in banks of fill 
material. 

Valiey fill. In glaciated regions, material deposited in 
stream valleys by glacial melt water. In nonglaciated 
regions, alluvium deposited by heavily loaded 
streams emerging from hills or mountains and 
spreading sediments onto the lowland as a series of 
adjacent alluvial fans. 

Variant, soil. A soil having properties sufficiently differ- 
ent from those of other known soils to justify a new 
series name, but the limited geographic soil area 
does not justify creation of a new series. 

Variegation. Refers to patterns of contrasting colors as- 
sumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Varve. A sedimentary layer or a lamina or sequence of 
laminae deposited in a body of still water within 1 
year; specifically, a thin pair of graded glaciolacus- 
trine layers seasonally deposited, usually by melt 
water streams, in a glacial lake or other body of still 
water in front of a glacier. 

Water table. The upper limit of the soi! or underlying 

rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 
Water table, perched. A water table standing above 
an unsaturated zone. In places an upper, or 
perched, water table is separated from a lower one 
by a dry zone. 
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Weathering. All physical and chemical changes pro- 
duced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to a soil or soil material consisting 
of particles well distributed over a wide range in size 
or diameter. Such a soil normally can be easily in- 
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creased in density and bearing properties by com- 
paction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The mois- 
ture content of soil, on an ovendry basis, at which a 
plant (specifically sunflower) wilts so much that it 
does not recover when placed in a humid, dark 
chamber. 
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Figure 1.—Pattern of Houghton, Palms, and Edwards soils in association 3. 
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Figure 2,—Head lettuce in an area of Houghton muck. The small building in the foreground houses the pump that 
removes excess water. 
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Figure 4.—Pattern of Capac, Marlette, and Colwood soils in association 5. 
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Figure 5.—Pattern of Riddles and Hillsdale, and Aubbeenaubbee soils in association 7. 
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Figure 6.—Soil blowing in an unprotected area of Oshtemo-Spinks loamy sands, 0 to 6 percent slopes. 


Figure 7—Flooded mint field on Boots and Edwards soils. These soils are subject to frequent flooding of long duration. 
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-~-TEMPERATURE AND PRECIPITATION 
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Januaryeooe- 
Februaryeo= 
Marche-++s++ 
April---+-» 
Mayeenneeee 


It can be calculated 


2a growing degree day is an index of the amount of heat available for plant growth. 


dividing the sum by 2, and subtracting the temperature 
OF). 


below which growth is minimal for the principal crops in the area (50 


by adding the maximum and minimum daily temperatures, 
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TABLE 2.--FREEZE DATES IN SPRING AND. FALL 


— 
Minimum temperature! 


2 years in 10 


] 
1 
! 
| 
Probability {| 2qoF PT 280 F [320 F 
| _or lower | _or_ lower {or lower 
J 3 1 
Last freezing | H ! 
temperature 1 i 
in spring: H i i 
i] i] 1 
1 i) i) 
1 year in 10 j | i 
later than-- i April 27 } May 10} May 25 
| | | 
2 years in 10 | } i 
later than-~ ! April 21 } May 6 | May 19 
i | | 
5 years in 10 H i ! 
later than-- | April 9 | April 25) } May 8 
| ! i 
{ ! ! 
First freezing | ! ! 
temperature i | i 
in fall: H ! H 
4 1 | 
1 year in 10 ! | | 
earlier than-- | October 19 | October 5 {| September 22 
| | ! 
' | ! 
earlier than-- {| October 24 | October 11 ! September 27 
' t t 
I i i 
5 years in 10 | ; H j 
earlier than-- | November 4 }| October 24 | October 5 
H H H 


lRecorded at East Lansing Weather Bureau (January 1930 
through June 1948) and Lansing National Weather Service 
Capital City Airport (July 1948 through December 1974). 


TABLE 3.~-GROWING SEASONT 


Daily minimum temperature 
during growing season 


i 
1 
I 
i 
i 
Probability? | Higher { Higher | Higher 

H than H than H than 
i 240 F H 28° F { 32° F 
T Days T Days ] Days 
i { ! 

9 years in 10 } 236 ! 205 ! 172 
| | } 

8 years in 10 } 226 ! 197 ! 164 
| | } 

5 years in 10 } 208 | 182 i 149 
H i | 

2 years in 10 } 189 i 166 H 134 
1 t ' 
1 4 1 

1 year in 10 |} 179 H 158 ! 127 
H i | 


TRecorded at East Lansing Weather Bureau (January 
1930 through June 1948) and Lansing National Weather 
Service Capital City Airport (July 1948 through 
December 1974). 


2Probability of a growing season that will be 
less than or equal to the indicated value. 
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TABLE 4.~-ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


nee 
] ' 

Map j} Soil name Acres {Percent 
1 1 
i t 


i 
' 
! 
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J] 
1 
| 
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1 
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Rdc }Riddles-Hillsdale sandy loams, 6 to 12 percent SLOPES Henne nme nnn e nner eemenememmnnn | 2,600 
RdD }Riddles-Hillsdale sandy loams, 12 to 18 percent slopes-seaanennennnnneneenensensennnn | 325 


er er ar er er ee er er er le 


Sb [Sebewa LOaMmew enna ewww eee mmr m em mmm mmm ee eae a te te ate ete tee tebe tema oie | 7,100 

SnB {Sisson fine sandy loam, 2 to 6 percent Slopes~emnan nnn wenn nnn rn nmnnemnmnrnnnennn | 850 

Snc {Sisson fine sandy loam, 6 to 12 percent: SlOpesqnnnnnn nn nm nnn n mene ene nee eee ene nnn | 470 

SpB tSpinks loamy sand, 0 to 6 percent S1lOpeS-nen nem eee eee semen mre meneneenemererenasnen | 10,500 

Spc iSpinks loamy sand, 6 to 12 percent Slopese-wennemnnnrnnnmennnnn enn nummereeerensnnone | 3,755 

Tha {Thetford loamy sand, 0 to 3 percent slopesa--n een n nnn n newer meee een mmm r mms e ee ! 3,030 

Ud {Udorthents and Udipsamments-onnn neem ence meee ese e rere re mee ener ener eee e nmin | 2,200 

UeB ‘Urban land-Boyer-Spinks complex, 0 to 10 percent SlOpeSeenmnenmmnnn mene nn ewennnan | 3,450 

UpA {Urban land-Capac-Colwood complex, 0 to 4 percent slopes~----++e-een eee nene ne we ee nnn | 13,950 

UtB iUrban land=~Marlette complex, 2 to 12 percent SlOpe See memnmmnennnnn mene wnmnemne mone | 22,140 : 

Uu fUrban Land-Fluvaquents COMplex qn neem cc ee ete te te te tn te te tt tn te te tm ttn tn te hte he he he tn te te te tn an | 950 Ps 
Wat eren ne neem nee eee ee ee ee EERE | 1,850 ‘ 


fovwebecccue 
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= 
or 


ween eee ween cen eee nen nen neneennenennewnennnn| 357,760 


| 
5,125 } 1.4 
AnA |Aubbeenaubbee-Capac sandy loams, 0 to 3 percent slopes-+---+- tet ttt tt re ! 21,950 | 6.1 
Au [Aurelius MUCK@Hen neem ene ee eee EEE ee | 1,120 } 0.3 
Bo PBOOCS MUCK am em te te te tt tn te eh tn th nt tt te tn ttt tn enn ttn tw to | 800 | 0.2 
BrB }Boyer sandy loam, 0 to 6 percent SlOpesqemnn nnn nnn e meen meee n emer neem enna mem mine | 3,910 | Each 
BsD iBoyer=Spinks loamy sands, 12 to 18 percent SlOpeSeenmm nner neem ne mene menerenenns | 1,725 | 0.5 
BsE {Boyer-Spinks loamy sands, 18 to 30 percent sSlopeS~------- meee eee e een H 430 | 0.1 
ByA {Brady sandy loam, 0 to 3 percent SlOpeSwaeeneeneenmemnenmerne renner er erresemewamnun | 6,100 | 1.7 
CaA {Capac loam, 0 to 3 percent SlOpeSqHnnnnnnmenn meen mene neem eee en een meee eee ee | 58,100 | 16.2 
Ce {Ceresco fine sandy loam---e- en ne nnn e eee ener wee nee wee weeeene | 1,325 | 0.4 
Ch PCohoctan SL1t LOaMa nnn naan mew eee ce wee tae te ae te atte te te ae te te Oe ta eee te ee Oa be tet he tt tn tr | 3,025 | 0.8 
Co TCOLWOOd=BrookStoOn LOAMS aan m ene me me et tte tte he tee te te ei tte te a te tn hte he hn bb tn hn nt to be tw to to | 32,500 | 9.1 
Ed {Edwards muckes+eeennnwne ee tt tnt tnt tt tr rt tr tr tt et tr tt | 3,125 | 0.9 
EvB {Eleva Variant channery sandy loam, 2 to 6 percent SlOPeSasmennem neem enernnnnnnnnnun | 200 } 0.1 
Gf IGilford sandy Loame-aaenn nnn n nee nee eee ee en | 8,950 |} 2.5 
Gr iGranby loamy fine sandea-eanenenere eee nre rer eesens essen rnseneen ene e enw e meme mun | 1,950 | 0.5 
Ha JHiStoSOLS and AQUENES, PONE a mem te marae cre ee te tr te tee te tn tn tn ete tn te he hee te tne te de te hn tt te he he te te to be te to | 430 | 0.1 
Hn {Houghton mMuck--en nner e ee eee eee ee i ! 24,200 | 6.8 
Ka iKeowns very fine sandy loam----+--~+ Se EEE EEE EEE EEE eee | 4,650 | 1.3 
KbA = {Kibbie loam, 0 to 3 percent SlOpeSss-nn-assamnennnn nner enn n mene eee eee eee | 4,200 | 1.2 
Ln [Lenawee silty clay loam----- ee eee nee enn ene eee ee wenee | 860 | 0.2 
MaB iMarlette fine sandy loam, 2 to 6 percent SlOPESmnnnmeamenmeneneennnrereneennnnmnnnn | 30,000 } 8.4 
MaC {Marlette fine sandy loam, 6 to 12 percent SlOpeSqqeemnnne nen mene nt emer e een neenennes | 9,300 } 2.6 
MeD2 {Marlette loam, 12 to 18 percent slopes, eroded=--aemnennn een nnn enn ennne ween eee nme ne | 1,865 | 0.5 
MoE iMarlette-Boyer complex, 18 to 25 percent SLOPES eH Hemme ne emm wenn nnwnn nnn mn iin | 455 |} 0.1 
MrA }Matherton sandy loam, 0 to 3 percent SlOpeSweennn mmm e meme mene meen meme e men nen | 2,575 } 0.7 
MtB iMetea loamy sand, 2 to 6 percent SlOpeSms-- nnn nn nee meme meme n emer e neem nnn nm man | 2,650 | 0.7 
MtC iMetea loamy sand, 6 to 12 percent SlOPeSqmennn ee neme nme mnen meme mmm nnn mun iniime nee | 560 } 0.3 
Na iNapoleon muck~-----s+-eeeeeeneee ea a ae Ce eee eens | 1,050 } 0.3 
OsB ;Oshtemo sandy loam, 0 to 6 percent SLOPE seman mmm man sneer n a meee tte te te te te te te te te te te te te te te tenn te trae | 6,650 | 2.0 
OsC ‘Oshtemo sandy loam, 6 to 12 percent SLOPES an meme w mn nmnne nnn nnnemrenenneeeennne | 2,715 } 0.9 
ots 1Oshtemo-Spinks loamy sands, 0 to 6 percent Slopes~--n ena n en wwe neem rere n ee mene | 5,850 } 1.6 
otc {Oshtemo-~Spinks loamy sands, 6 to 12 percent SlOpPeSeeewemeeeeenmnnee ne reneresensenne | 2,830 } 0.8 
OwB {\Owosso-Marlette sandy loams, 2 to 6 percent SlOpeSHnemmenmenmme nn nnn nnn n mannii | 15,100 } 4.2 
OwC {Owosso-Marlette sandy loams, 6 to 12 percent slopes------- were ener ee eee ewww en ee | 2,640 } 0.7 
Pa TPAlMS MUCK ewme renee n meee nee e mene e ere REE ene mmmmme me mem | 5,825 } 1.6 
Pt [Pit Seen nner em meemmereeeereeeeee eee eee eee eee eee eee | 900 } 0.3 
RdB iRiddles-Hillsdale sandy loams, 2 to 6 percent SlOpess~-amn mmm mewn w emer n mmm nmmmninn | 8,950 | 2.5 
} 0.7 
| 0.1 
i 2.0 
i 0.2 
! 0.1 
i 2.9 
! 1.0 
i 0.8 
} 0.6 
i 1.0 
1 3.9 
i 6.2 
| 0.3 
H 0.5 
! ears 
H 0.0 

1 
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TABLE 5.~-YIELDS PER ACRE OF CROPS AND PASTURE 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE~-Continued 
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TABLE 5.+~YIELDS PER ACRE OF CROPS AND PASTURE~~Continued 


1 1 
Soil name and ! | Winter | Grass+ 
Map symbol H corn Corn silage Oats | wheat Soybeans {| legume hay{ Grass hay 
ee eee 
Bu Ton Bu ! Bu Bu Ton Ton 
‘ 
i} 
Thhescceulocovenetioucisce 80 12 60 } 35 30 3.0 he 
Thetford i 
' 
i} 
UGbiebitoveco ec neee ccs Cox seu ane | ae woe wanes Pers 
Udorthents and 
Udipsamments 


U CB wm an ae te he ee te ee en ae ee ee ete 


1 
' 
1 
t 
d 
1 
i] 
' 
4 
1 
4 
I 
! 
1 
1 
! 
! 
| 
Urban land«Boyer+Spinks | 
' 
! 
1 
1 
1 
] 
1 
J 
' 
1 
1 
t 
t 
d 
1 
1 
' 
1 
t 


U DA me te te et te tr te 


Urban land-Capac+Colwood 


UtBotemesuccet enniesswec. rs wee woe 


Urban land~Marlette 


OTD pepe erer eer er eter or or or or ener oy or or ar ep ever eras roared wee 


Urban land-Fluvaquents 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 6.++=CAPABILITY CLASSES AND SUBCLASSES 


{Miscellaneous areas are excluded. Absence of an 
entry indicates no acreage] 


{Major management concerns (Subclass) 


Class | Total | i i soil 
| acreage {Erosion {Wetness {problem Climate 
H i (e) (w) (s) (¢) 
‘ 


nee 


VIII 


' ! 
I 1 
! ] 
\ | \ 
| | | | 
I | wae] wee | wee | “== woe 
II} 181,110} 54,900 $126,210 | rere oth 
| { { { 
III | 110,410; 27,520 {| 55,780 | 27,110 Papers 
| { ' { 
Iv |) 12,220} 2,050 } 10,170 | Bee bie 
| { \ i 
v 4, 3501 wee | 4,350 | wee wee 
{ t t 
i 4 1 d 
ee 3,800! 2,750 | 1,050 } prs Bee 
1 ' ' 
i) 1 1 
VII} wee wen | ane | wee one 
{ | | 
| { { 
' ! t 
i t i 
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TABLE 7.++WOODLAND MANAGEMENT AND PRODUCTIVITY 


{Only the soils suitable for production of commercial trees are listed in this table. 
column means the information was not available] 
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Absence of an entry ina 


1 Management concerns T Potential productivit T 

Soil name and H T Equip- ] H 1 ' 
Map symbol fErosion | ment {Seedling} Wind+ Plant Common trees {Site } Trees to plant 

lhazard { limita~!mortal- throw |competi-~ tindex| 

' 1 

J I 


| tion ity hazard tion | 
1 
{ 
i 


Adaamnnemmnnnnnenen | Slight 
Adrian H 


a 
| 
t 
4 
i 
1 
1 
i 
i 
AnA*®: { 
Aubbeenaubbee++-++j Slight 

1 

' 

1 

' 

1 

1 

I 

| 

1 

1 

H 


Capacwtactennemecé {Slight 
Lf 
i 
H 
| 
H 
t 
4 
| 
AUsew eee ee een ewen Slight 
Aurelius ! 
H 
| 
H 
BOM eee eee e eee nee | Slight 
Boots ! 
j 
Br Bene nnn eee e ene eee | Slight 
Boyer i 
1 
' 
4 
! 
BsD*; ! 
BOye ramen ennnnnnne | Moderate 
i] 
1 
} 
1 
i 
H 
Spinks=-ssseenneee | Moderate 
1 
i 
i 
i 
i] 
1 
BSE*: i 
Boy Creenneenennens | Moderate 
i 
i 
{ 
i 
SpinkSamnmamnwenen | Moderate 
i] 
‘ 
1 
! 
i 
t 
i 


Severe 


Slight 


Slight 


Severe 


Severe 


Slight 


Moderate 


Moderate 


Moderate 


Moderate 


See footnote at end of table. 


Severe 
Slight 


Slight 


Severe 


Slight 


Slight 


Moderate 


Slight 


i 

1 

! 
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| 

I 

H 
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i 

| 

' 
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H 

1 

i 

H 

| 
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i) 
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1 

! 

H 
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i 

i 

| 

i 

H 

| 

t 

I 

| 

! 

| 

! 

| 

i 

! 

H 

H 

| 

i 

i 

| 

| 

| 
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I 
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! 
1 
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Severe 
Slight 
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Slight 


Slight 
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Severe 


Moderate 


Severe 


Severe 


Severe 


Moderate 


Moderate 


Moderate 


Moderate 


Moderate 


{Red maplews-nuannene | 
{Silver maplew--euwen-|} 
IWhite ashewnennenenn | 
}Quaking aspen-~+---=} 
}Tamarackeaaaenenenre | 
IGreen aShewwnnnewnne | 


PWhite Oakem mane nnne | 
Pin Oakewwwweeennnne } 
{Yellow-poplar--+++++ 


tNorthern red oak-~«~+ 


[Sugar maplew-------- 
{Northern red oak#=<««=j 
{American basswood=»« | 
{Paper birchas-enenee | 
}Quaking aspen+-ssau=} 
[Black Oake~sewaeennne | 
{Red maplesaennnwnnenn | 
lYellow birch~~s«auwn| 
! 1 
{Red maplesewenennnnn |} 
[Silver maplewasnanus | 
{Black ash-~----ee— new! 


| Tamar ackesenewen eee 


White Oakwanunnnnwee | 
jAmerican basswood---| 
{Sugar maplewa~wseanuu | 


' 
1 
H 
{Northern red oak~=«u~={ 
White Oaks swmnsnawnnn | 
{American basswood---| 
(Sugar maplews-saanue | 
a 

jNorthern red oak+o+-=} 
‘White Cakeuennwnnnnn} 
1 


iShagbark hickory+--~} 
{Eastern white pine+-+} 
|Red pin@uenwnmnwwwennnn | 
I H 
I i 
{Northern red oak--+«+} 
[White Cake nn { 
iAmerican basswood++~| 
{Sugar mapiger saan 
! 

| 

{Northern red oak=«««|] 
WWhite oakenseuemanen | 
\Shagbark hickory=-++| 
{Eastern white pine-+} 
iRed pine-~-—-— eae 


Eastern white pine, 
white ash, 

red maple, 
yellow-poplar, 
American sycamore, 
green ash, 

white ash. 


Eastern white pine, 
white spruce. 


Eastern white pine, 
red pine, 
white spruce. 


Eastern white pine, 
red pine, 
white spruce. 


ed pine, 

eastern white pine, 
jack pine, 

Scotch pine. 


stern white pine, 
ed pine, 
hite spruce. 


=a 


Red pine, 

eastern white pine, 
jack pine, 

Scotch pine. 
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TABLE 7.+-WOODLAND MANAGEMENT AND PRODUCTIVITY++Continued 


! Wanageneat concerns | Potential productivity ' 
i) 


Soil name and Equip-~ 


a 
red pine, 

white spruce, 
eastern cottonwood. 


‘Sugar maple---------} 617 
{Red maple-sseeenenee} 64 
{Eastern cottonwood+-{ 100 


Eleva variant 


J it I 
! ‘ ' 1 ! 
map symbol {Erosion } ment tSeedling} Wind~ | Plant j Common trees iSite | Trees to plant 
thazard | limita-~jmortal- | throw {competi-} tindex} 
H {tion | ity {| hazard | tion | H i 
if 1 1 i} 1 i} 1 ' 
{ | H | H | i H 
BYAweeneneeneneenee | Slight {Slight jSlight |Slight {|Moderate|Quaking aspen----~--| 60 |White spruce, 
Brady { i H i i iWhite aShe--ee------] +--+ | northern white+-cedar, 
i i i | | {Red maple~~-~------~} +--+ {| eastern white pine, 
i ! i i i {Silver maple~-s----~| -=/- | Norway spruce, 
H ! H | i {Eastern cottonwood=-{; «-- | Austrian pine, 
H H i H H {Swamp white oak----- ; --+ }| American sycamore, 
' i jAmerican basswood~-~ | nee H red maple. 
i) t 1 i) ! 1 ! iT 
Cahn nnn nnn www nee {Slight |Slight {Slight {Slight {Severe {Sugar maple--------- i 61 jEastern white pine, 
Capac H H ! | ! }Northern red oak+-+-{ +--+ | white spruce. 
I | | | H [American basswood--+| «<= | 
i | | | | {Paper birch----~~--~ foen- | 
i i i i } iQuaking aspen-------{ --~ | 
H i i H I [Black Oakwseneennnne fone | 
| i i | { tRed maplew-s--sann22] soe | 
i i H iYellow birch--s---++j «== | 
1 i 4 1 1 ! H 
Cenc wwe eee mneenennjSlight {Slight {Slight {Slight Woderabe NOREnern red oak-~--}{ 66 {Eastern white pine, 
Ceresco H H ! H ! tWhite aSha~-oewee---]} -++ | white spruce, 
| i H } H [Red maplew~--s----s~{ -+— | eastern cottonwood. 
i ! { i I {Silver maplewweewenn | wun | 
! H | i H {Eastern cottonwood-+} --~ | 
{ H ! 1 i {American sycamore++-| +-+- } 
\ \ \ {Common hackberry=---} «--+ | 
I H | ! i {Black walnuteqcwnneen] eam |} 
| { | ‘| | | | ! 
Cheeewennenennnenne {Slight {Severe {Severe |ModeratejSevere {Red maple-s--ss--+++} 66 {Eastern cottonwood, 
Cohoctah i H i H ! {Eastern cottonwood--| --~ | American sycamore, 
| ! ! | H iSilver maplewewennen | Hae | : 
i | | | I White ashewwneweneee | wee | 
! i I | iSwamp white oak=--+- poeee | 
H i H | H jAmerican sycamore+--] ++- | 
ee re ee ee 7 
Co®: i i t i 1 ! H 
Colwood+------++ --|Slight |Severe jSevere {Severe {Severe {Red maple+--+-+ss.++| 61 {White spruce, 
| H ! { ! White ash-weaeuneu-} 61 | Austrian pine, 
} H | ! i {Northern red oak--+-+-{ 61 | northern white-cedar, 
| H i | i iSilver maple--s--«+~| 86 | eastern cottonwood, 
| 1 H { i iGreen ash---~-----.-.} 61 | eastern white pine. 
| i H i pSweme white oak-=---{ 61 | 
i} i) J 1 1 i H 
Brookston-~--~---++ iSlight jSevere jSevere |ModeratejSevere tWanehienn red oak-=-~-| 66 {Black spruce, 
| i I { ! WWhite Oakewweweeenne | o++ | eastern white pine, 
| H | I | {Silver maple-ee---++ | w+ | white spruce, 
i H | | H [Red maplen-----eenn- | +--+ | red maple, 
i ' i { i {White aShewsaesannen | wee | white ash, 
! | I ! ! fAmerican basswood--~} -«- | northern white-cedar. 
i | i I | panenecee sycamore---] --+ | 
I i i I ! | i 
Ed-----+ anew ewe | Slight jSevere jSevere {Severe {Severe tRed Maplewmcannnnnne} 51 | 
Edwards I I H { ! iWhite ashe-eeeweneee]} 51 | 
! i H i { iGreen ash-~-~-+ es | 
{ i i I i {Black cherry-----~--~+ twee | 
i ! H ! H {Swamp white oak-----j «-- | 
i H H H ! {Silver maplewwwwnwne} 76 | 
| H i | ! {Northern white-cedar!| 27 | 
1 | i iBlack ASNweww ewww ween | wee | 
‘ae i t 1 i ! ! 
EVBeewweenenennenee {Slight {Slight {|Moderate{Slight {Moderate }Northern red oak---+| 66 {Eastern white pine, 
t ' 1 iy 1 1 
! ! | | | | 
] f] t 4 ] 1 


See footnote at end of table, 
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Trees to plant 


| Management concerns | Potential productivity 1 
Soil name and ! Y Equip- | { H | 
map symbol {Erosion ; ment {Seedling! Wind- Plant | Common trees {Site 
ihazard limita~jmortal- throw competi~| tindex 
J i 


i 
! 
! 
t 
i 
1 
| 
I 


ug i tion {| ity hazard tion 
d 
1 
1 


Gferecrueseie oe ies 


Gilford 


Slight 


GP pee ee 


Granby 


Slight 


Hi) we re me 


Houghton 


Slight 


Kasseteteccecueceds 


Keowns 


Slight 


KbAstesecteeciecces 


Kibbie 


Slight 


eee ererer rer opener erererss 


Lenawee 


Slight 


MaB, MaC, MeD2ssuas 
Marlette 


Slight 


MoE*; 


Marlettewnenenenue [Moderate} 
1 


BOY Cr oem oe te te tn te te 


Moderate 


Severe 


Severe 


Severe 


Severe 


Slight 


Severe 


Slight 


Moderate 


Moderate 


See footnote at end of table. 


Severe 


Severe 


Severe 


Moderate 


Slight 


Severe 


Slight 


Slight 


Slight 


4 
i 
' 
' 
t 
1 
i 
4 
4 
1 
4 
i 
t 
f 
y 
' 
1 
t 
4 
1 
t 
! 
' 
i 
i 
| 
! 
1 
i 
' 
4 
4 
1 
' 
i 
‘ 
' 
1 
] 
i 
1 
4 
4 
' 
1 
' 
' 
' 
i 
i 
| 


Moderate|Severe 


Severe 


Severe 


Moderate 


Slight 


Moderate 


Slight 


Slight 


Slight 


Severe 


Severe 


Severe 


Severe 


Severe 


Moderate 


Moderate 


Moderate 


{Silver maple fn oe he te de a ee H 
}American basswood+-+} 
IPin Oakwswweeeennnnn ! 


{Red maple~-----~~--~ ' 


WWhite ashes---s-sse-!} 
iSwamp white oak-----| 
Bur Oakeww nme wenn nn f 
! ' 
! 1 
{Red maples---+......} 
iSilver maple+----+++} 


jAmerican basswood+-~} 


{Eastern white pine+-| 
{Eastern cottonwood-~| 
1 


J 

{Red maplewwenneennnn} 
{Silver maplewnuwwwn | 
\White ashe--------.-. | 
1Quaking aspenacuunn | 
VTamar ackwawwenemnnnnnn | 
Green ashewenewewene | 
Northern white-cedar| 
1 1 
{Silver maple-+~-+++--} 
tRed maplew=-seanunnnn} 


{White ashe-++++-...- 
1 


4 
{Northern red oak~«-+=~| 


White oak~---+--+..-! 


White asheenemnnnnnn | 
‘American basswood+-~!} 
iQuaking aspen~----- - 
{Pin Oakswn eee enan 


{Eastern cottonwood+ 


tof 


White ashe-~--.--.2.] 


American basswood-«+~} 
Silver MAP lewnnnnnae| 
| 
{Sugar maplessennnnnn} 
!Northern red oake~==} 
|White ash-----------| 
iBlack WalnutennHwenn | 
{American basswoods««} 
{Black cherrysnswnwnn |} 
IWhite Oakqwnnnennnne! 


'Sugar maplesenewennn | 


{Northern red oak----| 


\White ash-----------! 
[Black walnutes-e---] 
{American basswood--~]| 
{Black cherrys--eesss | 
White Oak-eewnnenenn} 
1 i 
i] t 
{Northern red oaksa—«=| 
WWhite cakanananannne! 
{American basswood--++|] 
i Sugar Maplewmanwewen| 
1 | 


Eastern white pine, 
silver maple, 
Austrian pine, 
Norway spruce, 
white spruce, 
European larch, 
eastern cottonwood. 


Eastern white pine, 
Norway spruce, : 
white spruce, 
silver maple, 
white ash. 


Silver maple, 
red maple, 
white ash. 


White spruce, 
eastern white pine, 
eastern cottonwood, 
white ash, 

Norway spruce. 


White spruce, 

Norway spruce, 
eastern white pine, 
northern white-cedar. 


White spruce, 
eastern cottonwood. 


White spruce, 
eastern cottonwood. 


Eastern white pine, 
red pine, 
white spruce. 
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; T Management concerns T Potential productivit ] 
Soil name and H Equip» | i Y 
map symbol {Erosion ment {Seedling} Wind Plant Common trees {Site Trees to plant 
{hazard limita~-|mortal~ throw |competi+~ findex 


| tion | ity hazard tion 
1 


i 


{White aSh~-enemwnwne} 51 
{Quaking aspen------~} 56 
{Northern white-cedar} 27 
}Tamaracksasamnennwen | 45 
[Black ash---++-++seee tate 
1 


1 
i 
| ! 
i | } 
i H | 
1 q d 
H | i ! | 
MrAawennneneemeneen (Slight |Slight {Slight {Slight |ModeratejNorthern red oak----{ 66 {White spruce, 
Matherton H ! | H i {Swamp white oak--+--} --+ | Norway spruce, 
| | | | | {White Oakewmeneenene| oun | eastern white pine, 
! H i ! ! {Bitternut hickory=-<j| «-- | northern white-cedar 
| \ I | ! 'Shagbark hickory==++| s== } 
i t | j 1 WWhite aShewaaeennnee| aoe | 
i H i ! H {American basswood===j| ==- | 
' | } i H {Northern pin oak=ss=j sa» | 
| | | i H | H | 
MtB, MtCaneeaeenene {Slight {Slight |Moderate|Slight {ModeratejNorthern red oak--+~} 66 jEastern white pine, 
Metea H { i H H TWhite Oakeewmennnene | ene | red pine, 
| H | | ! iSugaf maple--++~+---~ {| «-- }| white spruce, 
! | H | i {American basswood=++| «+--+ {| black walnut, 
! | H ! [Black cherryeeeeeene| «+ | European alder, 
| | { ! i {Black walnut----~---~}| <-- | Norway spruce. 
i | | H H {Shagbark hickoryese+j} se- | ; 
j | H i } | | | 
Naewwweceneneeneeen! Slight {Severe {Severe {Severe {Severe {Red mapleneewennnnn-f} 46 | 
Napoleon | ! i i i {Silver maplewwewwnne | oom | 
{ H | H { {Swamp white oak-e---] --- | 
| | H i | | ! i 
OSB, OsCosnseennnne {Slight {Slight {Slight {Slight {ModerateiNorthern red oak=-~-} 70 jEastern white pine, 
Oshtemo i 1 | 1 i White oakess-nnenee --{| se» | red pine, 
| | | i | iAmerican basswood=~-j --- {| white spruce, 
{ ! i | i Sugar maplew-weewnne | we- | jack pine. 
| { H H | } | | 
OtB*, OtC#: i { j i i ! } i 
Oshtemowen-w-nen-e--|Slight {Slight |Moderate}Slight |ModeratejNorthern red oak----} 70 jEastern white pine, 
i | | ! { “ IWhite oakeesennseneee} eee | red pine, 
H | H 1 H jAmerican basswood---} --- | white spruce, 
| | | ! { ‘Sugar maples--sseee- } w+ | jack pine. 
i H H | } i | i 
Spinks---seeeeneee {Slight |Slight {Moderate/Slight {|ModeratejNorthern red oak---~; 65 jRed pine, 
i H | | ! White oak----------~ | 65 | eastern white pine, 
I ' I { | {Shagbark hickory---+} 65 } jack pine, 
| H | i H tEastern white pine+-} 65 | Scotch pine. 
! i | | ! {Red pine---~---eenne ) 65 } 
H H i i } i i i 
OwB#®, OwC#: H 1 ! 1 i H | ! 
OWOSS0mm ewe eeee eee | Slight {Slight {Slight {Slight |Moderate|Northern red oak----} 70+ {Black walnut, 
| | H ! | {Black cherrys--+ee-~} se- | black cherry, 
H ! | H | 'Bitternut hickory---} +--+ | eastern cottonwood, 
! } i | i Sugar’ maplew~s--eeee]} s-~ | white ash, 
\ H | | i tAmerican beech=+---—} =-- | yellow-poplar, 
| | | H | {White ash-~-~----aa» ~{[ «+» | eastern white pine. 
| j \ H | VYellow-poplaresssuwef see | ’ 
| H ! a ' i | | 
Marlettewn-n---ee-!Slight |Slight jSlight {Slight {Moderate{Sugar maple------ ---| 61 {White spruce, 
i i | i I iNorthern red oake-+-+{| -=- | eastern cottonwood. 
H | { { {White ASNwamwemewenn | wee | 
Hl ! } H i {Black walnute~ssese | o-- | 
| | I | H {American basswood=-«| #—+— | 
H | | H H {Black cherry=-=---s— f-ee | 
' | \ | H IWhite O@kewewewnannn | aan | 
i I | i | | ! H 
Paww nnn eeeenneerene (Slight {Severe {Severe {Severe {Severe {Red maple-------~ wae} 51 | 
Palms | | i H H {Silver maplew-sexa—-| 76 |} 
| ' i } | | 
i 1 i | | j 
i 1 i i j | 
| i i ! ! { 
| i j i j ! 
! 1 i i i 1 


See footnote at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns i Potential productivity 3 
Soil name and Equip~ }; i 


! 
i} ! 
map symbol {Erosion ment {Seedling| Wind- Plant Common trees iSite Trees to plant 
1 
t 
' 
1 


hazard limita-}mortal- throw jcompeti- index 


’ 
tion |} ity hazard tion | 
i} 
! 
i 


RdB*, RdC#, RdD*; | 


UpA*: 
Urban land. 


4 1 | 
! i | 
1 ' 1 1 
4 | ' 1 
I i i I i 
1 1 ' 1 1 1 ' 
I i i H H i | 
i i i i i | | 
Riddleseeweemennee {Slight {Slight {Slight {Slight {Moderate|Northern red oak~=-~| 75 {Black walnut, 
\ i | j j }Red maple+~-----«= ~~} 75 | eastern cottonwood, 
i t ' t 
i i | | i [White ash--+--sss-s=| 75 | red pine, 
! i I | H {Green ashwsuwwnnenee| 75 | white spruce. 
i | | i I [Black walnuteewennen| ane | 
i i i | } \Yellow~poplaranawae | -- | 
i I H ! { | | | 
Hillsdale-eeeun-ee {Slight {Slight jSlight {Slight j|Moderate{Northern red oak»==+| 66 {Black walnut, 
! i i | | iBlack walnuts-ssueae| s-— | eastern white pine, 
i | i {White ash------- wee-| +++ | white ce 
! isugar EL See nr nae ped pane. : 
! | ! | ! {Black cherry-eewseee | eee | yellow-poplar. 
! | | | ! j|American basswood---| «-~ | 
H ! H ! H LYellow-poplareneween | eee |} 
SDeme ree e nnn nnmnene |} Slight j{Severe jModerate|ModeratejSevere jRed maplesss-a-ssus+-/ 85 jWhite spruce, 
Sebewa H | H H i iWhite aShewwnanwenne| oe+ | eastern white pine, 
| i ! H H |American basswood~=—-| «<= | northern white-cedar, 
H H H H H [Black sSprucessuneneu| +--+ | Norway spruce, 
| H I { { {Pin CaKawewewneeenen | 85 | white ash, 
H i | ! H {Northern red oak----{ 75 | red maple. 
' 1 1 1 ' ! 1 
1 ] 1 ' ] q t 
SnB, SnCawnnneeeeee Slight {Slight {Slight jSlight !Moderate!Northern red oak----| 70+ |Yellow-poplar, 
Sisson ! i ! i | 1Yellow-poplar+-+--+--~{| +++ {| black walnut, 
' i ! I H \White aSh---a--seua{ «- | eastern white pine, 
i | | | | jAmerican basswood-«~j| «-= | white spruce, 
} i i ! | [White Oakewemmennnnee| we-- | Norway spruce, 
i I i 1 i {Sugar maplewswuaween| ae | red pine, 
! | i j | {Black walnut-~------| ==» | black cherry. 
i t H } i {Black cherry=s-ssaae | wae | 
1 1 ' ! i] ' 
1 t ] J 1 1 I ! 
SpB, SpCwannnnnn nnn iSlight {Slight {Moderate}]Slight |Moderate|Northern red oak--~-; 65 {Red pine, 
Spinks i H i i | White Oakesaee---ee~} 65 } eastern white pine, 
! | ! | | {Shagbark hickory~-=-! 65 | jack pine, 
| | i H | {Eastern white pine~~} 65 } Scotch pine. 
| i | { {Red pinem-eaaneneenn| 65 | 
I i i H ! | { 
Thiww nnn nnn em nnn iSlight {Slight |ModeratejSlight |Moderate|Quaking aspen-------{| 60 {White spruce, 
Thetford t i H H i {White asnewewneeenee| on | Norway spruce, 
H ! ' H ! {Red maplesesanaaaeue| oa» | eastern white pine. 
| | { i i {Eastern cottonwood--| --- | 
H ! H H H {Sugar Maplewewwweeen | wane | 
| ! H i ! 'Northern red oakeew-j} eae | 
i i i H ! {American basswood+*«=| ««- | 
P i H i H I i 
VeB*: i i ! i I H H 
Urban land, i H H i } 
t i t ' i 1 i t 
BOYeP enw nee ewe meme {Slight {Slight jSlight {Slight |Moderate|Northern red oak----| 66 {Eastern white pine, 
H H t t H iWhite OAK ae amar an | Ww» } red pine, 
H H H | { \American basswood-«--| --- | white spruce. 
H \ i i i {Sugar maplewssnauwne | wee | 
i i ! I I I | | 
Spinkseweennenennn {Slight {Slight {Moderate{Slight |Moderate{Northern red oak-~~~| 65 |Red pine, 
1 i i | { {White Oakeawseneeene»| 65 | eastern white pine, 
! i i I H iShagbark hickory~==-{| 65 | jack pine, 
H t ! ! | ‘Eastern white pine~~| 65 } Scotch pine. 
H H i { H {Red PLC mete ee ere em | 65 H 
} | ! H i I i 
| | i | H | H 
5 1 ' 1 H | ' 
i I 4 I ' 
t 1 t 1 1 ! 1 
1 ' ] 1 i) 1 4 


See footnote at end of table. 
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TABLE 7.=-WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


T Management concerns | Potential productivity 1 
Soil name and H Equip» j | | i i 
map symbol {Erosion ment {Seedling} Wind~ | Plant } Common trees iSite Trees to plant 
ihazard limita-}mortal- {| throw jcompeti-} tindex 
| tion j ity i hazard | tion } | 
UpA®: ! H 
CapaCawwenememneee | Slight Slight Slight Slight Severe {Sugar maple~--+------ | 61 {Eastern white pine, 


Northern red oakes-=-} o-+ 


{American basswood-=-} s++ 
{Paper birchssseeewen} won 
{Quaking aspeneewewun] eon 
{Black Oakw-eeneeneee Ve 
{Red maplewsamnwnwnenn | nom 
lYellow birchessseeeen | one 


white spruce. 


Colwoddenaeenmenee | Slight Severe Severe Severe Severe {Red maplewsssaanwnne} 61 {White spruce, 
{Northern red oak=«+~j 61 northern white-cedar, 
‘Silver maple------++} 86 eastern cottonwood, 
{Green ashwa~-asaeua—} 61 eastern white pine. 
{Swamp white oak-----{ 61 
1 t 
t i) 

UtB*: H ! 

Urban land. } 
t 
] t 

Marlettenesmeneeomj Slight Slight Slight Slight Moderate!Sugar maple------++~| 61 {White spruce, 


{Northern red oak=-~+| --+ eastern cottonwood. 
{White aSheannnennnen | aan 

{Black walnute-~----- 
{American basswood#==|[ --+ 
'Black cherry--ssseea} sae 
TWhite Oakewnenen een | mae 


\ i 


H 
! 
} 
H 
' 
1 
1 
i 
i 
1 
{ 
' 
1 
t 
] 
1 
1 
1 
! 
| 
i 
1 
1 
i 
White aShesnuwnennee| 61 | Austrian pine, 
1 
' 
1 
1 
1 
i 
i 
iT 
1 
' 
4 
i] 
i) 
i] 
1 
1 
i 
i 
| 
' 
i 
1 
i 
t 
1 
i 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 8.~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; the symbol > means greater than. Absence of an entry means that trees of the 
height class do not normally grow on this soil] 


Trees having predicted 20-year average heights, in feet, of-~ 
i) | i] 


Soil name and i 
8-15 16-25 26-35 >35 


t 
1 
Map symbol } <8 
t 
1 
4 


RMR PAGES OO a ew Mig OY Od OW agg mere SLATS Pe ae Le PEMA + nce acre GMS aE Oe TA Aye eS Ye ae ee 


Adee cnteieebures. page itis 


i) 

i 

! 

i 

i 

| 

Silky dogwood-++---jAustrian pine++-+«-+|Northern white- 
| cedar, Scotch 
L 

1 

' 

| 

1 

i 

L 

! 

| 

t 

3 

| 


a 
honeysuckle, spruce, 
Vanhoutte spirea, 

Amur privet, 

autumn-olive. 

Northern white- Carolina poplar. 
cedar, eastern 
white pine. 


Norway spruce, red 
pine, green ash. 


White spruce, 
silky dogwood, 
whitebelle 
honeysuckle, blue 
Spruce, Tatarian 
honeysuckle. 


By Ann ween 


Brady 


European alder, 
Carolina poplar. 


Eastern white 
pine, northern 
white+cedar. 


CaAeeseececseccrca White spruce, 
silky dogwood, 
American 


cranberrybush. 


Capac 


i H 
1 i 
i i 
! ! ! | 
4 1 ! 1 
Adrian | ! { H 
| | | pine, eastern { 
} white pine. 
1 
AnA*;: I { i H 
Aubbeenaubbee--~-} wee jAutumn-olive, Amur] wee Norway spruce, H 
| | honeysuckle, i white spruce, | 
! { blackhaw, H { American H 
! 1 mapleleaf ! i basswood, H 
Hl | viburnum, ! { eastern white ! 
i } cornelian cherry } | pine, ! 
H } dogwood, American} ! | 
| | cranberrybush, | | | 
' } shadblow H \ i 
! | serviceberry, H H | 
! } rose-of~sharon. | | H 
Capac awn nanennnnn | wee {White spruce, {Eastern white H wee {European alder, 
i } silky dogwood, {| pine, northern Hl } Carolina poplar. 
i | American | white-cedar, i { 
t | cranberrybush. i | | 
1 t ! 1 13 
J ] 4 i) d 
AU sem enne en nennnne [Silky dogwood=s-««j|Austrian pine, { wee | wee ;Carolina poplar. 
Aurelius H { Amur privet, ! I i 
i i nannyberry ! H i 
| { viburnum, H i I 
H { northern white- {| H H 
! | cedar. H H } 
! H ! ! H 
BOM mare ete te te tae | wom {Late lilac, {Japanese tree {Almondileaf {Carolina poplar. 
Boots H { nannyberry | lilac. | willow. { 
| } viburnum, common |} ! ! 
H i ninebark. | | i 
! i H ! { 
BrBeowweneene meee ee 1Silky dogwood----~ |Autumn-olive, {Red pine, {Eastern white | o-- 
Boyer {| Vanhoutte spirea,| tamarack. } pine, jack pine, } 
! Tatarian i } Seotch pine, | 
! honeysuckle, Amur} { white ash. { 
{ privet. t H | 
I i ! ! 
BsD*, BsE*: | \ I } 
BOY Pee mw wenn Silky dogwood=-———j|Autumn=-olive, {Red pine, {Eastern white | | ee 
Vanhoutte spirea,| tamarack. | pine, jack pine, } 
Tatarian H 1 Scotch pine, t 
honeysuckle, Amur} | white ash. ! 
privet. | | H 
i H i 
SpinksSseeeeeennne woe Tatarian {Red pine, white {Eastern white pine}Lombardy poplar. 
t t l 
i i ! 
i | i 
| | | 
1 I t 
i | i 
| i i 
j i | 
i i { 
| i H 
I I I 
i ! H 
H H I 
' I ! 
t H i 
! | | 


! 
| 
! 
I 
! 
t 
} 
1 
t 
' 
ij 
! 
i 
! 
i 
! 
| 
H 
' 
| 
{ 
t 
t 
4 
{ 
1 
t 
i 
' 
i 
1 
I 
{ 
I 
! 
1 
1 
' 
! 
d 
{ 
t 


See footnote at end of table. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS-~~Continued 


1 Trees havin redicted 20«year average heights, in feet, of-~~+ 
Soil name and | H ] | 


1 
t 
1 
map symbol } <8 H 8-15 16+25 26~35 | 235 
| I i H 
t i] t 
COnn ane nee wee eee ee { wee iWhite spruce, {Eastern white woe {Carolina poplar. 
Ceresco H | whitebelle | pine, northern ! 
H } honeysuckle, | white-cedar, tall H 
} i silky dogwood. | purple willow, | 
H | ! Siberian 
i H crabapple. 
t i) 
Claw ween m ween nnnn | aoe 1Silky dogwood+s+--»+{Northern white- wee Green ash. 
Cohoetah H ! { cedar, Siberian 
i \ | erabapple. 
1 
Co®: H 
COlWOOd Heme newman awe {Siberian Northern white- see Carolina poplar, 
} crabapple, silky cedar, Norway 
| dogwood, Tatarian! spruce, eastern 
| honeysuckle, white pine, 
i white spruce, tamarack. 
{ Amur privet, 
| arrowwood, 
| hawthorn. 
' 
i 
Brookstonaaeeesse | Silky dogwood+-+««+|Shadblow White Spruce, Eastern white see 


nannyberry 
viburnum, black 
spruce, northern 
white~cedar, 
Siberian crab~ 
apple. 


pine, Norway 
spruce, green 
ash. 


{| serviceberry. 


Scotch pine, Carolina poplar. 
northern white- 
cedar, Norway 


spruce. 


Amur privet, silky 
dogwood, redosier 
dogwood. 


' 
t 
I 
1 
] 
' 
1 
| 
' 
1 
i] 
i) 
| 
i 
1 
1 
' 
i} 
i 
} 
t 
1 
! 
} 
1 
! 
1 
4 
i 
t 
d 
1 
1 
| 
1 
{ 
| 
13 
t 
1 
$ 
| 
1 
I 
i 
! 
1 
1 
| 
Austrian pine, ! 
nannyberry H 
viburnum, i 
tamarack, eastern] 
white pine. H 
1 

1 

{ 

i) 

1 

d 

' 

1 

1 

t 

| 

1 

1 

1 

j 

i 

' 

1 

' 

t 

i] 

i] 

1 

! 

| 

L 

f] 

\ 

' 

i} 

} 

1 

! 

' 

i} 

} 

{ 

\ 

i 

| 

| 

i] 

{ 

| 

] 

if 

1 

| 

1 

} 


Edetteneteccescccn 


Edwards 


EV Bawa eee eee wee White spruce, American Eastern white iniad 
Eleva variant lilac. mountainash, pine, Scotch 

Siberian pine, jack pine. 

crabapple. 


Austrian pine, Eastern white noe Carolina poplar. 


Gfitrocecvecusiccs 


Gilford white spruce, pine, Norway 
ash, northern 
silky dogwood, white+cedar, 
hawthorn, black spruce. 
ee ae en et te peperey Silky dogwood, Eastern white pavers Pere 
Granby Amur privet, pine, northern 
white spruce. white-cedar, 
Norway spruce, 
tamarack,. 
Ha®;: 
Histosols. 
Aquents. 
Hnaww meen newnne }Vanhoutte spirea Silky dogwood, Eastern white Northern white- Carolina poplar. 
Houghton Amur privet, pine, tamarack, cedar, Norway 
white spruce, Austrian pine. spruce, Scotch 
redosier dogwood. pine. 
Kw ae ae te tr te ttn et ht te tn woe Northern white- Green ash, white Eastern white ame 
Keowns cedar, redosier Spruce. pine, jack pine, 
dogwood, silver maple. 
nannyberry 
viburnum. 


' 
1 
1 
{ 
! 
i 
iy 
+ 
| 
1 
1 
\) 
) 
t 
1 
' 
| 
{ 
| 
' 
! 
i) i) 
i H 
{ 1 
i} 1 
i H 
\ ! 
H | 
| | 
| i 
1 ' 
t t 
i | 
i \ 
| i 
t ‘ 
i i 
' ' 
] 1 
' 1 
i} t 
t t 
F] t 
i i 
i 1 
1 ! 
! 1 
' i 
{| shadblow { Spruce, green 
{ serviceberry, t 
{ 1 
J 4 
i H 
i | 
} i 
H | 
I 1 
H } 
i i 
I 1 
! i 
I i 
i H 
| ! 
t ' 
| ] 
| I 
1 1 
4 i 
! i 
! { 
1 ' 
i d 
| ! 
| i 
I i 
| | 


See footnote at end of table. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS-~Continued 


1 Trees having predicted 20-year average heights, in feet, of-- 
Soil name and T i | ‘ 


! 

Map symbol H <8 8~+15 16+25 26-35 >35 
! 
I 


' 
1 
i 
{ 


KbAn eee eee H od Silky dogwood, Northern white- Norway spruce, redjCarolina poplar. 
Kibbie white spruce, cedar, eastern pine, white ash. | 
blue spruce, white pine, green 
ash. 
cranberrybush. 
Line eee een Catal Silky dogwood+---+~/|Eastern white pinejGreen ashewennenne based 
Lenawee 


MaB, MaC, MeD2-s—-— White spruce, Carolina poplar. 


t 
‘ 
1 
u 
i 
L 
d 
t 
1 
' 
i 
' 
i) 
| American 
I 
' 
] 
1 
i 
t 
i 
! 
| Norway spruce, red 
4 


Marlette autumn-olive, pine, Austrian 
| late lilac, silky! pine, American 
dogwood. mountainash, 
eastern white 
pine. 
MoE*: 
Mar lett ensmmm mwa aan me White spruce, Norway spruce, red wee Carolina poplar. 


autumn-olive, 
late lilac, silky. 


pine, Austrian 


1 
{ 
1 
{ 
' 
i 
{ 
1 
¥ 
I 
{ 
1 
1 
t 
4 
' 
| 
1 
t 
| 
i) 
‘i 
| 
i) 
| 
i 
| 
| 
pine, American I 
1 
i 
H 
! 
| 
qd 
1 
| 
| 
! 
t 


dogwood. mountainash, 
eastern white 
pine. 
BOoyerunnnnnwnneun | Silky dogwoods--.- |Autumn~olive, Red pine, Eastern white woe 
Vanhoutte spirea,} tamarack. pine, jack pine, 
Tatarian Scotch pine, 
honeysuckle, Amur white ash. 
privet. 
MrAe----ee ween eee wee Silky dogwood, Northern white-~ Norway spruce+--++ {Carolina poplar. 
Matherton 


white pine. 


Eastern white 
pine, Norway 
Spruce. 


Carolina poplar, 
European alder. 


Autumn~olive, Amur;Red pine, white 


1 

1 

1 

' 

t 

4 

' 

4 

t 

d 

1 

1 

1 

4 

1 

' 

| 

1 

' 

} 

1 

' 

i) 

! 

| 

1 

' 

{ 

t 

1 

i 

1 

i] 

i] 

1 

| 

t 

4 

1 

¥ 

i 

{| privet, Tatarian spruce. 

| honeysuckle, late 

{ lilac. 

t 

4 

{Austrian pine, Carolina poplar. 

Napoleon ! Amur privet, 
{ nannyberry 
{ viburnunm, 
1 northern white+ 
} cedar. 
' 
1 
! Eastern white Carolina poplar. 
t 
] 
' 
1 
1 
1 
t 
1 
' 
1 
1 
i) 
1 
t 
! 
1 
' 
] 
1 
! 
' 
1 
1 
' 
1 
1 
' 
1 
i 
l 
1 
t 
1 
1 
t 
Ly 
4 
t 
4 
t 
d 
{ 
' 
} 


Autumn-olive, Red pine, white 


Oshtemo Vanhoutte spirea,| spruce. pine, jack pine, 
Tatarian Scotch pine, 
honeysuckle, red white ash. 
pine. 


Red pine, white Eastern white Carolina poplar. 


1 
1 
1 
| 
i} 
1 
I 
i) 
! 
i 
1 
i) 
1 
1 
i 
1 
1 
1 
' 
! 
I 
! 
i) 
' 
1 
' 
J 
‘ 
1 
! 
i) 
1 
J 
1 
1 
t 
1 
i 
1 
1 
1 
1 
1 
' 
i] 
' 
1 
t 
1 
' 
1 
z 
| 
1 
1 
! 
1 
! 
' 
1 
1 
i) 
1 
t 
4 
1 
i] 
i 
white spruce. } cedar, eastern 

! 
1 
| 
I 
1 
i 
1 
i] 
' 
i} 
t 
' 
i) 
t 
' 
1 
1 
| 
1 
! 
' 
i] 
1 
' 
t 
f] 
| 
' 
i 
! 
t 
i) 
t 
1 
t 
1 
' 
1 
! 
Autumn~olive, i 
1 

i 

' 

4 

! 

if 

1 

i] 

! 

1 

t 

1 

! 

1 

t 

i 

' 

if 

' 

1 

' 

1 

! 

t 

! 

| 

t 

1 

! 

I 


1 
1 
I 
1 
1 
1 
1 
4 
’ 
| 
i 
' 
! 
1 
t 
t 
i 
1 
t 
' 
1 
1 
! 
U 
f] 
1 
i 
! 
1 
} 
$ 
i) 
1 
t 
i 
' 
1 
! 
1 
1 
t 
q 
t 
] 
' 
1 
! 
1 
i 
i] 
' 
' 
4 
! 
1 
i) 
i 
t 
i} 
t 
4 
LY 
J 
4 
1 
4 
1 
1 
| 
t 
1 
1 
4 
1 
j 
’ 
4 
1 
' 
Ly 
4 
' 
1 
t 
1 
t 
I 
1 
1 
1 
1 
1 
' 
! 
1 
8 
1 
1 
t 
] 
' 
1 
t 
1 
' 
1 
i 
' 
1 
i 
1 
{ 
i) 
' 
i 
i] 
1 
t 
4 
t 
4 
t 
i 


Vanhoutte spirea,| spruce. pine, jack pine, 
Tatarian Seotch pine, 
honeysuckle, red white ash. 
pine. 
SPink Sas wm mmm sean oan to Tatarian Red pine, white Eastern white pine{Lombardy poplar. 
honeysuckle, spruce. ! 
Vanhoutte spirea, | | 
Amur privet, i 
autumn-olive. 
OwB*, OwC#: i 
OWOSSOn mew wee eee iSilky dogwood+--++|Tatarian Blue spruce, red Eastern white {Carolina poplar, 
H honeysuckle, . pine, white pine, green ash. } European alder. 
spruce. | 
1 


See footnote at end of table. 
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TABLE 8.+-WINDBREAKS AND ENVIRONMENTAL PLANTINGS~~Continued 


Trees havin redicted 20-year average heights, in feet, of-~ 
Soil name and i H Se 


map symbol <8 8-15 16-25 26~35 >35 
| 
t 


aaa 


OwB*, OwC*: 
Marlette--~+--+ wee “ae White spruce, Norway spruce, red wee Carolina poplar. 
autumn-olive, pine, Austrian 
late lilac, silky} pine, American 
dogwood. mountainash, 
eastern white 
pine. 
Paanereewnneneneee |Vanhoutte spirea Silky dogwood, Eastern white Northern white- ore 
Palms Tatarian pine, Austrian cedar, Norway 
honeysuckle, pine, tamarack, spruce, Scotch 
American pine, green ash. 
cranberrybush, 
white spruce. 
Pt*. 
Pits 


RdB*¥, RdC*, RdD*: 


Riddlesensnnoenan wae Autumn-olive==«+---|Northern white- Norway spruce, od 
cedar, red pine, Scotch pine. 
white spruce. 
Hillsdale++---++~ ne Persian lilac, White spruce, red {Eastern white pine{Carolina poplar. 
late lilac. pine. 
SDe we ewan meme wee White spruce, Eastern white wee wee 
Sebewa silky dogwood, pine, northern 
Amur privet. white-cedar, 
black spruce. 
SnB, SnCwewwenwenee {Silky dogwood-~---|Tatarian Carolina poplar. 
Sisson pine, green ash. 
. privet. 
SpB, SpCownennnone oe Tatarian Red pine, white Eastern white pinejLombardy poplar. 


honeysuckle, 
Vanhoutte spirea, 
Amur privet, 
autumn-olive. 


Spinks spruce. 


White spruce, Eastern white Norway spruce, red|Carolina poplar. 


Thheiecin tube ote: 


Thetford silky dogwood, pine, northern pine. 
Tatarian white+-cedar, 
honeysuckle. Austrian pine. 

Ud#: 

Udorthents. 


Udipsamments. 


UeB*: 
Urban land. 


Boyerannnnewewnee [Silky dogwood--~«—|Autumn-olive, Red pine, Eastern white ~~ 
Vanhoutte spirea,| tamarack. pine, jack pine, 
Tatarian Scotch pine, 
honeysuckle, Amur white ash. 
privet. 
SpinkS=seeaa nnn en we Tatarian Red pine, white Eastern white pine|{Lombardy poplar. 
honeysuckle, spruce. 
Vanhoutte spirea, 
Amur privet, 
autumn-olive. 
UpA®: 


t 
J 
' 
1 
i 
| 
1 
! 
! 
J 
1 
t 
1 
1 
j 
1 
{ 
t 
i 
t 
1 
' 
i} 
' 
| 
1 
1 
1 
1 
1 
1 
! 
i 
1 
| 
1 
! 
‘ 
1 
t 
1 
i 
1 
q 
t 
i) 
' 
\ 
1 
! 
! 
f 
t 
d 
! 
i 
| 
' 
1 
t 
1 
L 
1 
! 

Red pine++-+~ weoumfEastern white 
i) 
q 
1 
i 
t 
1 
' 
i} 
1 
i) 
t 
J 
1 
1 
i 
1 
1 
t 
i} 
4 
1 
1 
! 
4 
t 
| 
t 
1 
t 
1 
' 
1 
1 
t 
1 
1 
1 
t 
| 
i} 
: 
| 
t 
i} 
t 
1 
1 
i) 
1 
4 
\ 
1 
{ 
1 
' 
i 
' 
1 
t 
1 
1 
I 
t 
1 
! 

Urban land. \ 
t 
] 


i] 
1 
| 
t 
1 
] 
| 
| 
I 
i 
| 
i 
| 
1 
} 
1 
| 
| 
H 
H 
1 
: 
' 
| 
i 
i 
i 
j 
| 
I 
{ 
1 
i 
i 
i 
\ 
i 
{ 
i} 
| 
| 
{ 
| 
\ 
| 
j 
' 
t 
J 
i 
| 
' 
d 
| 
i 
| 
| 
i 
I 
| 
i 
| 
iy 
i} 
{ 
\ 
| 


' 
i} 
1 
i 
1 
1 
i 
1 
| 
i] 
t 
| 
' 
d 
' 
4 
t 
d 
' 
1 
t 
1 
1 
| 
1 
5] 
1 
4 
t 
1 
1 
1 
1 
i) 
i} 
3 
t 
4 
! 
1 
1 
' 
] 
1 
' 
' 
1 
| 
£ 
t 
1 
t 
| 
t 
d 
i) 
f] 
1 
4 
' 
1 
U 
] 
' 
1 
i] 
' 
H 
honeysuckle, Amur} 
1 
4 
t 
1 
' 
1 
t 
4 
' 
1 
t 
1 
1 
1 
1 
! 
t 
] 
t 
i) 
' 
1 
! 
1 
t 
1 
1 
i} 
1 
i] 
! 
' 
' 
t 
1 
1 
i] 
' 
1 
t 
1 
! 
' 
i) 
1 
q 
' 
| 
1 
4 
1 
t 
t 
i} 
t 
] 
} 
t 
1 
' 
1 
1 
i} 
1 
! 
i 
t 
t 
1 


| 
| 
4 
| 
' 
| 
| 
fa 
| 
| 
| 
| 
| 
| 
| 
| 
i} 
1 
i} 
' 
| 
1 
i 
| 
| 
t 
| 
| 


See footnote at end of table, 
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TABLE 8.+-WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


rees havin redicte -year average he ts, in feet, of+- 
Soil name and |} / 
map symbol <8 8-15 16*25 i 26-35 >35 
1 
y | ] Y ] 
UpA®: 
Capacww mmm mm nn nnn we White spruce, Eastern white wee European alder, 
silky dogwood, pine, northern Carolina poplar. 
American white-~cedar. 
cranberrybush. 
Colwodden newman od Siberian Northern white- ne Carolina poplar. 
crabapple, silky cedar, Norway 
dogwood, Tatarian}| spruce, eastern 
honeysuckle, white pine, 
white spruce, tamarack, 
Amur privet, 
arrowwood, 
hawthorn. 
UtB*; 


Urban land. 


Marlettenmmmnwnnmn wwe White spruce, Norway spruce, red one Carolina poplar. 
autumn-olive, pine, Austrian 
late lilac, silky]! pine, American 
dogwood. mountainash, 
eastern white 
pine. 
Uu®: 


Urban land. 


I 
i 
] 
\ 
i 
! 
1 
I 
! 
| 
| 
H 
1 
| 
1 
\ 
4 
| 
| 
| 
! 
| 
| 
| 
| 
! 
| 
Fluvaquents. 
} 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 9.--BUILDING SITE DEVELOPMENT 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See text 
for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not rated} 


t t t i 4 d 
Soil name and {| Shallow H Dwellings H Dwellings H Small | Local roads } Lawns and 
map symbol i exeavations | without i with { commercial i and streets { landscaping 
Hl basements H basements H buildings | i 
i] 1 1 1 i] i 
fda eeeee eae {Severe: iSevere: {Severe: {Severe: Severe: {Severe 
Adrian { wetness, i wetness, | wetness, | wetness, i wetness, i excess humus, 
i cutbanks cave,j{ floods, i floods, | floods, i floods, i floods, 
| floods. i low strength. {| low strength. | low strength. | low strength. | wetness. 
t t { 1 1 1 
1 i} ‘ i] 1 1 
AnA*: H I i I H i 
Aubbeenaubbee----]|Severe: iSevere; Severe: | Severe: iSevere: {Moderate: 
i wetness. i wetness. i wetness. i wetness, {| frost action, {| wetness 
H I H ' i wetness, H 
i i : i i low strength. { 
i i i { ! ' 
Capac--------- eee iSevere: {Severe: iSevere: {Severe: Severe: {Moderate: 
i wetness. | wetness. { wetness. | wetness. { frost action, | wetness. 
{ H i H | low strength. | 
Annee nee eee eee ee iSevere: | Severe: iSevere: | Severe: {Severe {Severe 
Aurelius | floods, {| floods, | floods, | floods, i floods, i floods, 
{ wetness. | wetness. { wetness, | wetness. | wetness, i wetness, 
\ H H frost action. i excess humus. 
{ ! 1 
i i) 1 i) 1 I 
Bo---+----------- ee {Severe: {Severe: iSevere: {Severe: |Severe: |Severe: 
Boots i wetness, | wetness, i wetness, i wetness, i wetness, i excess humus, 
| excess humus, | low strength, {| low strength, { low strength, | low strength, | wetness, 
| floods. t floods. | floods. { floods. | floods. | floods. 
t t t ! 1 t 
1 i} t i 1 i 
BrB--------------- 'Severe: {Slight--------- iSlight--------- [Slight--------+ iSlight--------- iSlight. 
Boyer {| cutbanks cave.{ H H { { 
t t t ! t { 
‘ 1 i) i} if | 
BsD*, BsE* | H H H H H 
Boyer------------ {Severe: (Severe: iSevere: {Severe; isevere iSevere 
{| cutbanks cave,;| slope. i slope. i slope. i slope. i slope 
i slope. i i H { H 
H i i i H i 
Spinks----++----- iSevere: severe: [Severe;: iSevere: iSevere: iSevere: 
| cutbanks cave,; slope. t slope. i slope. i slope. {| Slope. 
i Slope. i i i i H 
i { i H H H 
ByA--------------+- iSevere: {Severe: |\Severe: |Severe: |Severe: |Moderate: 
Brady | wetness, i wetness. i wetness, i wetness. | frost action, | wetness. 
| cutbanks cave.]} H { | wetness. { 
1 t t t t I 
1 i} t if i] 4 
Cahaceethe cs ceeees ‘Severe: {Severe: iSevere: tSevere: Severe: iModerate 
Capac | wetness, {| wetness. { wetness. | wetness. | frost action, {| wetness. 
! | { | low strength. 
H i I I i i 
Cesvesece Secs esse ‘Severe: |Severe: {Severe: {Severe: iSevere: iSevere 
Ceresco | floods, | floods, i floods, t floods, i floods, i floods. 
| wetness, | wetness. | wetness. | wetness. i frost action, | 
| eutbanks cave.|{ i H {| wetness. { 
t t t ' ! t 
i) { 1 t t ' 
Chenes Heoeeceeueed 'Severe: |Severe: |Severe: {Severe: {Severe: {Severe: 
Cohoctah i floods, i floods, t floods, | floods, | floods, { floods, 
i wetness. i wetness. i wetness. i wetness. | frost action, {| wetness. 
i | H ! { wetness. H 
i i i i H i 
Co*: I H i i I { 
Colwood---~----+--- {Severe: iSevere: {Severe: {Severe: \Severe: {Severe 
i wetness, i floods, { floods, i floods, | wetness, | wetness, 
| floods. | wetness. i wetness. | wetness. i floods, i floods. 
| { i { | frost action. | 
{ ' ! 1 1 + 
t i] é 1 1 J 
Brookston-------- i{Severe: {Severe: (Severe: |Severe: {Severe: iSevere: 
| wetness, i wetness, i wetness, i wetness, | wetness, | wetness, 
| floods. i floods, { floods, | floods, i low strength, | floods. 
H | low strength. | low strength. | low strength. {| floods. | 
1 ! £ t ! 1 
1 ' t i} ‘ ‘ 


See footnote at end of table. 
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Soil name and 
map symbol 


Granby 


Ha*: 
Histosols. 


Aquents. 


Marlette 


MoE*: 


Marlette---.-- 


Matherton 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


i) 

H Shallow Dwellings 

i excavations without 

{ basements 

t 

H 

Severe: Severe: 
floods, floods, 
wetness, wetness, 


low strength. 


iModerate: Slight--------- 

{ depth to rock. 

! 

t 

{ 

iSevere: Severe: 

i wetness, wetness, 

| cutbanks cave,; floods. 

| floods. 

t 

' 

| Severe: Severe: 

i wetness, wetness, 

i cutbanks cave,{ floods. 

| floods. 

t 

' 

' 

1 

i) 

t 

4 

I 

H 

iSevere: Severe: 

i wetness, wetness, 

| floods, floods, 

| excess humus. low strength. 

1 

i] 

iSsevere: Severe: 

| wetness, wetness, 

i floods. floods. 

t 

i Severe: Severe; 

i wetness, wetness. 

| cutbanks cave. 

1 

iSevere: Severe: 

i wetness, wetness, 

| floods, floods. 

1 

iModerate: Moderate: 

| too clayey, low strength. 

{| wetness, 

iModerate: Moderate: 
slope, slope, 


1 
1 
| too clayey. 
1 
4 
1 


low strength. 


iSevere: Severe: 
i slope. slope. 
{ 

1 

1 

i 

iSevere: Severe: 
{ slope. slope. 
i 

{ 

iSevere: Severe: 
{| cutbanks cave,{ slope. 
| slope. 

t 

1 

{Severe: Severe: 

wetness, wetness, 


i] 
i] 
{ cutbanks cave. 
H 
! 
' 


See footnote at end of table. 


Dwellings 
with 
basements 


Severe: 
floods, 
wetness, 


Moderate: 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 


floods. 
Severe: 


wetness, 
floods. 


Severe: 
wetness. 


Severe: 
wetness, 
floods. 
Moderate: 
wetness. 
Moderate: 


slope, 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


low strength. 


depth to rock. 


low strength, 


low strength, 


low strength. 


Small 
commercial 
buildings 


Severe: 
floods, 
wetness, 


low strength. 


Moderate: 
slope. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods, 


low strength. 


Severe: 
wetness, 
floods. 


Severe; 
wetness, 


Severe: 
wetness, 
floods. 


Moderate: 
slope, 


low strength. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Local roads 
and streets 


Severe: 


floods, 
wetness, 


low strength. 


Moderate: 
frost action. 


Severe: 


wetness, 


frost action, 


floods. 


Severe: 


wetness, 
floods. 


Severe: 


wetness, 
floods, 


low strength. 


Severe: 


wetness, 
floods, 


frost action. 


Severe; 


wetness, 


frost action, 
low strength. 


Severe: 
low strength, 


wetness, 
floods. 


Severe; 
low strength. 


Severe: 
low strength. 


Severe: 
low strength, 


slope. 


Severe: 
low strength, 


Slope. 


Severe; 


slope. 


Severe: 
frost action, 
low strength, 


wetness. 


Se 
Ww 
f 


y=E Oo 


Se 
e 
w 
f 


Se 
wW 
if. 


zo 


Se 
wW 
f 


$1 


= 
ao 
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Lawns and 
landscaping 


mall stones, 
hin layer. 


vere: 
etness, 
loods. 


vere: 
etness, 
loods. 


vere: 
xeess humus, 
etness, 
loods. 


vere: 
etness, 
lood’s. 


derate: 
etness. 


vere: 
etness, 
loods. 


ight. 


derate: 
lope. 
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Soil n 
map Ss 


Oshtemo 
OtB*: 
Oshtemo- 


Spinks-- 


OLc*: 
Oshtemo- 


OwB*: 


Marlette 


OwC*: 
OQwosso-- 


RdB*: 
Riddles- 


ame and 


ymbol 


TABLE 9.--BUILDING SITE DEVELOPMENT~-Continued 


4 

H Shallow 

{ exeavations 
t 
if 
t 
t 


iSevere: 
cutbanks cave. 


1 
4 
1 
| 
t 
1 
{ 


{Severe: 
cutbanks cave. 


+ 
t 
t 
‘ 
i 
' 
t 
i 


iSevere: 
i wetness, 

1 excess humus, 
| floods. 
{ 

1 


{Severe: 

{| cutbanks 
t 

i] 


{Severe: 
{| cutbanks 
H 

t 

‘ 

|Severe: 

{ cutbanks 
t 

t 

iSevere: 

i cutbanks 
! 

t 

i 

t 


iSevere: 
cutbanks cave. 


iSevere: 


cutbanks cave. 


[Moderate: 
too clayey, 
wetness. 


iModerate: 

{ slope, 

i too clayey. 
1 

1 

{ 


isevere: 
wetness, 
excess humus, 
floods. 


See footnote at end of table. 


Dwellings 
without 
basements 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
slope, 
shrink-swell, 
i 


ow strength, 


Severe: 
wetness, 

low strength, 
floods. 


Moderate: 
Slope. 


Moderate: 
slope. 


Moderate: 
slope. 


{Moderate: 
shrink-swell, 
low strength. 


derate: 
ow strength. 


ro 


Moderate: 
slope, 
shrink-swell, 
low strength. 


Moderate: 
slope, 
low strength. 


Severe: 
wetness, 

low strength, 
floods. 


iModerate: 
shrink-swell, 
low strength. 


Dwellings 
with 
basements 


Moderate: 
shrink-swell, 
low strength. 


slope, 
shrink-swell, 
low strength, 


Severe: 
wetness, 
low strength, 


i 

1 

i] 

t 

! 

t 

i 

i 

I 

d 

' 

i] 

' 

t 

! 

i} 

1 

t 

i 
iModerate: 
i) 

t 

t 

1 

i] 

t 

i} 

! 

1 

i 

i 

| floods. 
t 
] 
! 


! 
4 
1 
i] 
1 
i) 
{| slope. 
I 
1 
1 
' 
d 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
low strength, 
wetness. 


slope, 
shrink-swell, 
low strength. 


Moderate: 
slope, 
low strength. 


Severe: 
wetness, 
floods, 
low strength. 


Moderate: 
shrink-swell, 


1 
i 
1 
f) 
1 
i] 
1 
1 
t 
i) 
1 
i] 
1 
t 
¢ 
t 
1 
1 
4 
t 
t 
t 
t 
i 
1 
1 
i 
‘ 
1 
i 
t 
i) 
t 
i 
t 
t 
q. 
i 
t 
1 
t 
i) 
i 
iModerate: 
1 
! 
! 
1 
! 
1 
1 
i 
t 
if 
1 
1 
q 
i] 
t 
1 
1 
i 
t 
{ 
! 
1 
T 
I 
! 
i] 
! 
d 
! 
1 
1 
i) 
1 
i 
{ 
i] 
1 
| low strength. 
! 
1 


Small 
commercial 
buildings 


° 
slope, 

shrink-swell, 
low strength. 


Severe: 
wetness, 

low strength, 
floods. 


Moderate: 
slope, 
shrink-swell, 
low strength. 


Moderate: 
slope, 
low strength. 


vere: 
lope. 


vere; 
lope. 


n 
ao 


Severe: 
wetness, 
floods, 

low strength. 


Moderate: 
slope, 
shrink-swell, 
low strength. 


nan 
ao 


Local roads 
and streets 


derate: 
rost action. 


moO 


Moderate: 
slope, 
frost action. 


Severe: 
wetness, 

low strength, 
floods. 


Moderate: 
slope. 


Slight--------- 


Slight--------- 


Moderate: 
slope. 


Moderate: 
Slope. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
wetness, 
floods, 
low strength. 


Severe: 
low strength. 


SOIL SURVEY 


Lawns and 
landscaping 


Moderate: 
too sandy. 


Moderate: 
too sandy, 
slope. 


Severe: 
wetness, 
excess humus, 
floods. 


iJ 
1 
iJ 
1 
‘ 
I 
( 
t 
4 
1 
i] 
t 
i 
t 
( 
¥ 
‘ 
t 
' 
t 
i 
t 
' 
! 
4 
{ 
t 
t 
‘ 
i 
! 
1 
1 
1 


t 
\ 
(Slight. 


iModerate: 
i slope. 
1 
i) 
1 


1 

|Moderate: 

| too sandy. 
1 


'Moderate: 


too sandy. 


Moderate: 
too sandy, 
slope. 


Moderate: 


too sandy, 
slope. 


Slight. 


Slight. 


slope. 


Moderate: 
slope. 


Severe: 
wetness, 
floods, 
excess humus. 


Slight. 


t 
1 
t 
t 
1 
i 
t 
' 
1 
i} 
t 
1 
t 
' 
{ 
: 
t 
q 
t 
' 
i] 
$ 
' 
t 
I 
1 
i] 
1 
i 
t 
i 
! 
if 
{ 
I 
1 
1 
1 
i 
iy 
t 
{ 
{Moderate: 
' 
t 
1 
t 
1 
1 
t 
i 
t 
i} 
t 
1 
1 
t 
1 
1 
{ 
i 
1 
i 
t 
t 
1 
i 
! 
f) 
t 
t 
t 
t 
t 
i 
t 
1 
t 
t 
t 
i 
t 
t 
! 
1 
t 
1 
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Soil name and 


map symbol 


RdB*; 


Hillsdale-----~- 


RdC*; 


Riddles-------- 


Hillsdale------ 


RdD#*:; 


Riddles-------- 


Thetford 

Ud*; 
Udorthents. 
Udipsamments. 


UeB*: 
Urban land. 


UpA*: 


t 
1 
1 
t 
! 
{ 
' 
t 
‘ 
1 
i 
1 
i 
' 
‘ 
1 
t) 
' 
1 
1 
t 
i 
t 
1 
t 
1 
i 
1 
i) 
t 
t 
4 
' 


! 
t 
( 


f 
1 
t 
' 
1 
‘ 
t 
! 
i 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
cutbanks 
floods, 


cave, 


Severe: 


ecutbanks cave. 


Severe: 


cutbanks cave. 


Severe: 


cutbanks cave, 


‘Severe: 


cutbanks cave. 


Severe: 
wetness, 


cutbanks cave, 


Severe: 
cutbanks cave. 


Severe: 
ecutbanks cave. 


Severe: 
wetness. 


See footnote at end of table. 


Dwellings 
without 
basements 


Moderate: 
slope, 
shrink-swell, 
low strength. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
floods. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
slope, 

low strength, 
shrink-swell. 


Moderate: 


slope. 


Severe: 
wetness. 


Severe: 
wetness, 


Dwellings 
with 
basements 


Moderate: 
slope, ; 
shrink-swell, 
low strength. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
floods. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
slope, 

low strength, 
shrink-swell. 


Slight--------- 


Moderate: 
slope. 


Severe: 
wetness. 


Slight--------- 


Severe: 
wetness. 


Small 
commercial 
buildings 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
floods. 


Moderate: 
slope, 

low strength, 
shrink-swell. 


Severe; 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Moderate: 
Slope. 


Moderate: 
slope. 


Severe: 
wetness. 


s) 


M 


M 


8 


oO mo 


mud 


w 
1 
f 


e 
1 


ro 


no 


° 
WwW 
f 


e 
f 
1 


Local roads 
and streets 


derate; 
rost action. 


vere: 
ow strength. 


derate: 
lope, 
rost action. 


vere: 
ow strength, 
lope. 


etness, 
ow strength, 
loods. 


vere: 
ow strength. 


vere: 
ow strength. 


derate: 
lope. 


derate: 
etness, 
rost action. 


vere: 
rost action, 
ow strength. 
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Lawns and 
landscaping 


Slight. 


derate: 
lope. 


= 
uo 


derate: 
lope, 


= 
“oo 


e 
wetness, 
floods. 


Slight. 


derate: 
lope. 


= 
ao 


iModerate: 
{| too sandy. 


iModerate: 
too sandy, 
slope. 


oderate: 
wetness, 
too. sandy. 


M 


iSlight. 
1 
iModerate: 


too sandy. 


Moderate: 


i 
H 
| 
1 
t 
‘ 
H 
i wetness. 
r) 
1 
1 
1 
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Soil name and 
map symbol 


UtB*: 
Urban land. 


Marlette-------++ 


Uu*; 
Urban land. 


Fluvaquents. 


1 
{ 
iY 
i) 
| 
i} 
1 
1 
t 
l 
t 
1 
{ 
1 
! 
( 
{ 
' 
{ 
i 
t 
i 
{ 
1 
t 
i 
t 


H 
' 
{ 
( 
{ 
I 
{ 
I 
{ 
( 
{ 


Shallow 
excavations 


Severe: 
wetness, 
floods. 


Moderate: 
too clayey, 
wetness, 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 
basements 


Severe: 


M 


€ 
f 
w 


(e) 
1 


loods, 
etness. 


derate: 
ow strength. 


$ 


M 


Dwellings 
with 
basements 


evere: 
floods, 
wetness. 


oderate: 
low strength, 
wetness. 


Small 
commercial 
buildings 


Severe: 
floods, 


wetness. 


Moderate: 
slope, 
low strength. 


# See map unit description for the composition and behavior of the map unit. 


Local roads 
and streets 


Severe: 
wetness, 


s 


f 


loods, 


frost action. 


e 
1 


vere: 
ow strength. 


SOIL SURVEY 


Lawns and 
‘landscaping 


INGHAM COUNTY, MICHIGAN 105 
TABLE 10.--SANITARY FACILITIES 
[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 


text. for definitions of "slight," "moderate," "good," "fair," and other terms used to rate soils. 
Absence of an entry means soil was not rated] 


t t i) 1 ‘ 
Soil name and H Septic tank | Sewage lagoon j| Trench I Area H Daily cover 
map symbol i absorption H areas i sanitary H sanitary {| for landfill 
{ fields H i landfill { landfill | 
4 { 1 i} 4 
{ H i H i 
Adwee2~------------- {Severe: Severe: {Severe: iSevere: {Poor: 
Adrian { wetness, i wetness, i wetness, i wetness, it hard to pack, 
| floods. i seepage, | floods, it floods, 1 wetness. 
I | floods. | seepage. i seepage. i 
{ i | i i 
AnA*®: { H H H H 
Aubbeenaubbee------ [Severe;: {Severe |Severe: iSevere: {Poor: 
i wetness. i wetness. { wetness. i wetness, | wetness. 
H i i i Seepage. H 
{ i { | I 
Capac--------- een ee |Severe: {Severe Severe: iSevere: iPoor: 
{ wetness, | wetness. | wetness. | wetness. i wetness. 
| percs slowly. H | H i 
! ' 1 ! { 
1 i t 1 i) 
Au-----------+------ {Severe: {Severe: |Severe: {Severe: tPoor: 
Aurelius | floods, | wetness. | floods, i floods, i wetness. 
| wetness, H | wetness. i wetness, H 
i subsides. i I | seepage. i 
t x t 1 t 
1 i] ' i i 
Bo-- 2+ ~~ ee ee ee ee eee (Severe: {Severe [Severe {Severe iPoor: 
Boots | wetness, { wetness, | wetness, | wetness, { wetness, 
| floods. | floods, | floods, i floods, i excess humus. 
I | seepage. | seepage ! seepage 
t 1 t 1 
if i] ' f) 
BY Bown ee eww meee ene ISlight----------- {Severe Severe: {Severe Fair: 
Boyer { i seepage. | seepage, | seepage | small’ stones. 
i H {| too sandy. H i 
i i I i H 
BsD*, BsE*; | { { H H 
BOY@ renee we nee e nen iSevere {Severe severe; isevere; {Poor: 
{ slope | seepage, i seepage, 1 seepage, | slope 
I | slope. | too sandy. | slope. 
| 
Spinks------------- {Severe Severe: {Severe: {Severe 1Poor: 
{ slope. | seepage, | too sandy, | seepage, | too sandy, 
| i slope. | seepage. i slope. i seepage, 
{ H i I i slope. 
i H i i i 
ByA~---------------- iSevere: |Severe: i Severe iSevere: iPoor: 
Brady | wetness. | seepage, | seepage, | seepage, i wetness. 
i i wetness. | wetness. | wetness. H 
’ ' { t 
f) ‘ i t i] 
Cale we ween wenn wenn ne iSevere: iSevere: iSeveres {Severe: {Poor: 
Capac i wetness, it wetness. | wetness. i wetness. i wetness. 
{ peres slowly. H H H | 
| 
COn ene e ween nnn n eee ee iSevere: iSevere: Severe: iSevere: {Poor: 
Ceresco i floods, | seepage, | seepage, i seepage, { wetness. 
| wetness. 1 floods, i floods, i floods, H 
H {| wetness. | wetness. i wetness. ' 
{ i | i i 
Chee ee ee eee ee ee eee {Severe iSevere: {Severe: iSevere: iPoor: 
Cohoctah | wetness { floods, | seepage, | seepage, i wetness. 
| floods. | seepage, | floods, { floods, i 
H { wetness, i wetness. wetness. { 
Co*: { i i I H 
Colwood--+--------++ Severe: Severe: iSevere;: {Severe: {Poor: 
! floods, {| wetness, | floods, | floods, {| wetness. 
| wetness. H | wetness. | wetness. i 
! ' t 
t ‘ t t t 


See footnote at end of table. 
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Soil name and 


map symbol 


Co*; 


Brookston--------+ 


Eleva variant 


Ha®; 
Histosols. 


Aquents. 


Marlette 


MoE®: 


Marlette--------- 


1 
' 
‘ 
t 
t 
{ 
t 
t 
t 


t 
1 
! 
! 
f 
4 
{ 
‘ 


1 
t 
i 
i} 
t 


1 
t 
i 
t 
1 
{ 
' 


1 
1 
t 
‘ 
t 
J 


TABLE 10.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


Severe: 
wetness, 
percs slowly, 
floods. 


Severe: 
floods, 
wetness, 
percs slowly. 


Severe: 


depth to rock. 


wetness, 
floods. 


Severe: 
wetness, 
floods. 


wetness, 
floods, 
peres slowly. 


wetness, 
floods. 


Severe: 
wetness. 


Severe: 

percs slowly, 
wetness, 
floods. 


Severe: 


peres slowly, 
wetness, 


Slope, 


slope, 
peres slowly. 


Severe: 
Slope. 


See footnote at end of table. 


areas 


Severe: 
wetness, 


Severe: 
wetness, 
seepage, 
floods. 


Severe: 


wetness, 
seepage. 


Severe: 
wetness, 
seepage, 
floods. 


Severe: 
wetness. 


) 


s 


) 


s 


$ 


Sewage lagoon 


Trench 
sanitary 
landfill 


Severe: 
wetness, 
floods. 


Severe: 
floods, 
wetness, 
seepage. 


Severe: 
seepage, 
depth to rock. 


Severe: 
wetness, 
seepage, 
floods. 


Severe: 
wetness, 
seepage, 
floods. 


Severe: 
wetness, 
floods, 
seepage. 


Severe: 
wetness, 
floods. 


Severe: 
wetness. 


Severe: 
floods, 
wetness, 


Severe: 
wetness, 


Moderate: 
too clayey.. 


Moderate: 
slope, 
too clayey. 


Moderate: 
slope, 
too clayey. 


Severe: 
seepage, 
too sandy. 


Area 
sanitary 
landfill 


Severe; 
wetness, 
floods, 


wetness, 

seepage, 

floods. 
Severe: 
wetness, 
seepage, 
floods. 


e 
w 
floods, 
s 


vere; 
etness, 


=o 


i 
( 
! 
‘ 
| 
( 
t 
4 
1 
‘ 
t 
! 
t 
' 
t 
I 
! 
' 
i 
i) 
' 
i} 
{ 
i) 
t 
U 
1 
t 
{ 
| 
t 
t 
t 
t 
1 
1 
! 
é 
1 
1 
1 
if 
t 
I 
t 
i] 
f 
1 
I 
| 
1 
1 
1 
i 
! 
1 
1 
i} 
! 
i] 
1 
i) 
t 
iy 
t 
J 
i 
1 
! 
4 
i 
1 
4 
1 
i 
1 
i 
1 
1 
{ 
| 
{ 
i 
t 
i 
Il 
a 
t 
i} 
1 
i 
t 
t 
1 
| 
t 
l 
! 
i 
t 
I 
t 
t 
! 
a 
1 
i 
t 
t 
1 
t 
t 
' 
1 
| 
t 
t 
{ 
' 
! 
4 
{ 
i 
{ 
' 
t 
i 
{ 
' 
£ 
1 
! 
i 
! 
1 
t 
t 
{ 
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Po 


SOIL SURVEY 


Daily cover 
for landfill 


or: 


wetness. 


Po 
WwW 
e 


Po 
s 
a 
P 


° 
Ww 


P 


° 
wW 
t 
s 


Po 
h 
wW 


Po 
Ww 


Po 


or: 
etness, 
xeess humus. 


or: 
mall stones, 
rea reclaim. 


or: 
etness. 


or: 
etness, 
oo sandy, 
eepage. 


or: 
ard to pack, 
etness. 


or: 
etness. 


ors 


wetness. 


Po 
wW 


Fa 
t 


or: 
etness. 


ir: 
oo clayey, 


wetness. 


Fa 
s 
t 


ir: 


oo clayey. 
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Soil name and 
map symbol 


Oshtemo 


OtBe: 
Oshtemo-------+---+---- 


Otc#: 


OwB*: 
OwW0 SS0-+------ eee eee 


Marlette---~-------- 


OwC*; 
OWOSS0-- see eee ee eee 


Marlette----------- 


Pt*, 
Pits 


TABLE 10.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


Moderate: 
percs slowly. 


Moderate: 
percs slowly, 
Slope. 


Severe: 
wetness, 
floods. 


Slight----------- 


Moderate: 
Slope. 


Moderate: 
slope. 


Moderate: 
Slope. 


Severe: 
percs slowly. 


Severe: 
percs slowly, 
wetness. 


Severe: 
peres slowly, 


Severe: 
wetness, 
floods, 
subsides. 


See footnote at end of table. 


Sewage lagoon 
areas 


vere: 
etness, 


nue 


Severe: 
slope, 
s 


eepage, 


Severe: 

excess humus, 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
Seepage, 
slope. 


Moderate: 
slope. 


Severe: 
wetness. 


Severe: 
slope. 


Severe: 
Slope. 


Severe; 
wetness, 
seepage, 
floods. 


Trench 
sanitary 
landfill 


Severe: 
wetness, 
seepage. 


Severe: 
wetness, 
floods, 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
too sandy, 
seepage. 


seepage. 


Severe: 
too sandy, 
seepage. 


Severe: 
wetness. 


Moderate: 
too clayey. 


Severe: 
wetness, 
floods, 


1 
t 
1 
t 
t 
' 
f 
1 
1 
i 
t 
if 
t 
t 
1 
i) 
t 
i} 
1 
t 
{ 
1 
t 
if 
t 
| 
t 
1 
t 
1 
t 
1 
t 
i 
i} 
| 
t 
t 
} 
i} 
t 
t 
t 
1 
i 
I 
t 
t 
1 
| 
{ 
1 
t 
1 
1 
1 
1 
t 
1 
i 
{ 
i 
1 
1 
t 
t 
{ 
i) 
{ 
i) 
1 
t 
! 
i) 
1 
1 
{ 
1 
{ 
i 
Severe: 
t 
1 
t 
i) 
1 
1 
{ 
t 
! 
1 
t 
i) 
1 
4 
t 
i) 
t 
1 
1 
i 
t 
1 
1 
i] 
1 
t 
1 
i] 
1 
i 
t 
i] 
' 
f) 
{ 
t 
Y 
i 
t 
if 
1 
d 
t 
t 
t 
i) 
t 
i 
1 
t 
4 
t 
t 
t 
| seepage. 
1 
i 
4 
t 
1 
t 
1 
t 


Area 
sanitary 
landfill 


Severe: 
wetness, 


poevere: 

i seepage. 
1 

iSevere: 
seepage. 


Severe: 
wetness, 
floods, 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


seepage. 


Severe: 
seepage. 


Severe; 
seepage. 


Severe: 


1 

( 

1 

t 

1 

i) 

1 

t 

1 

i 

i 

t 

t 

i} 

t 

1 

1 

i) 

1 

i 

t 

if 

1 

1 

t 

' 

1 

if 

1 

i 

t 

t 

1 

i 

t 

I 
iSevere: 
t 

1 

t 

t 

1 

i 

1 

i] 

t 

‘ 

t 

1 

t 

i 

1 

1 

t 

t 

t 

1 

t 

i) 

' 

t 

t 

1 

1 

i] 

| seepage. 
t 
I 
{ 
i] 
! 
i] 
1 


Severe: 
seepage. 


Severe: 
wetness. 


Severe: 
seepage. 


Moderate: 
slope. 


Severe: 
wetness, 
floods, 
seepage. 


Daily cover 
for landfill 


oor: 
wetness. 


Fair: 


a 
too clayey. 


Fair: 
slope, 
too clayey. 


Poor: 
wetness, 
excess humus. 


Fair: 
too sandy, 
seepage. 


Fair: 
slope, 

too sandy, 
seepage. 


Fair: 
too sandy, 
seepage. 


! 
f) 
t 
\ 
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1 
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i} 
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t 
t) 
iPoor: 
| too sandy, 
i seepage. 
1 
i] 
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i) 
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t 
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i 
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! 
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! 
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t 
\ 
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t 
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Fair: 
Slope, 

too sandy, 
seepage. 


Poor: 
too sandy, 
seepage. 


Good. 


Fair: 
too clayey, 
wetness. 


Fair: 
slope. 


Fair: 
slope, 
too clayey. 


Poor: 
wetness, 
hard to pack. 
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Soil name and 
Map symbol 


Hillsdale-------- 


RdC#: 


Riddles---------- 


Hillsdale------+- 


Thetford 

Ud*®: 
Udorthents. 
Udipsamments. 


UeB*: 
Urban land. 


UpA*;: 
Urban land. 


TABLE 10.--SANITARY FACILITIES--Continued 


t 

| Septic tank 
i absorption 
H fields 
3 
{ 
t 
i 


|Slight----------- 


Moderate: 
slope. 


{Moderate: 
slope. 


iSevere: 
{ slope. 
i 
1 
1 
! 


Severe: 
slope. 


Severe: 
wetness, 
floods. 


Slight----------- 
! 
I 
i 


t 
| Moderate: 
| slope. 


wetness. 


{Slight----------- 


'Slight----------- 


See footnote at end of table. 


Sewage lagoon 
areas 


i seepage, 
| slope. 
1 


lope. 


{Moderate: 
seepage, 
slope. 


i 

t 

{ 

| 
{Severe: 
{ Slope. 
i] 


i] 
iSevere: 
seepage. 


e 
seepage, 
slope. 


t 

t 

t] 

1 

1 

i] 

i 

t 

t 

t 

1 

i] 

t 

t 

{Severe: 
| wetness, 
| seepage. 
t 
t 
t 
t 
t 
' 
iy 
i} 
t 
ry 
1 
i] 
t 
4 
t 
I 
t 


iSevere: 
seepage. 


Trench 
sanitary 
landfill 


Moderate: 
slope, 
too clayey. 


e 
too sandy, 
seepage. 


Severe: 
seepage, 
too sandy. 

Severe: 

too sandy, 

seepage. 


1 

H Area 

I sanitary 
i landfill 
! 

i} 


Severe: 
seepage. 


|{Moderate: 
| slope. 

t 

t 

Severe: 
seepage, 


Severe: 
seepage. 


Severe: 
wetness, 
8 


eepage. 


Severe: 
seepage. 


Severe: 
8 


1 
i] 
t 
if 
4 
1 
t 
i 
i 
' 
t 
t 
1 
t 
t 
1 
i 
{ 
! 
t] 
t 
‘ 
! 
1 
| 
{ 
! 
f] 
1 
i 
! 
1 
! 
{ 
1 
i 
t 
if 
1 
i 
1 
i] 
t 
' 
{ 
| seepage. 
! 

1 
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! 

1 

t 

1 

t 

1 


SOIL SURVEY 


Daily cover 
for landfill 


etness, 
mall stones, 


uuseo 


oo sandy, 
eepage. 


act O 


Poor: 
too sandy, 
seepage. 


Poors 
wetness. 


ir: 
mall stones. 


w ® 


or: 
oo sandy, 
eepage. 


fA ct O 
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TABLE 10.-~SANITARY FACILITIES--Continued 
SSS eS eee 


Fluvaquents. 


1 1 t I t 
Soil name and I Septic tank | Sewage lagoon |} Trench H Area H Daily cover 
Map symbol H absorption { areas ! sanitary { sanitary { for landfill 
H fields { { landfill { landfill { 
i] 1 1 1 1 
$ 4 t 1 4 
t t 1 f) i) 
UpA* { { i i { 
Capac~------------- iSevere: iSevere: isevere: iSevere: iPoor: 
| wetness, { wetness. | wetness. { wetness, i wetness. 
| percs slowly. i i i i 
t t 1 t 1 
1 d t t ! 
Colwood------------ {Severe; Severe: |Severe: iSevere: iPoor: 
i floods, i wetness, | floods, t floods, i wetness. 
i wetness, H | wetness. {| wetness. H 
i i { i i 
UtLB*: i i i i i 
Urban land. i H H { i 
Marlette----------- iSevere: |Severe: iSevere: iSevere: iFair: 
i peres slowly, | wetness. | wetness. i wetness. {| too clayey, 
{ wetness, H i H ! wetness. 
Uur : 
Urban land. { I i i i 
t t ! 4 t 
1 i f) ' i 
t t 1 1 1 
t 1 ' 1 i] 
i i H H H 


* See map unit description for the composition and behavior of the map unit. 


110 SOIL SURVEY 
TABLE 11.+-CONSTRUCTION MATERIALS 


[Some of the terms used in. this table to describe restrictive soil features are defined in the Glossary. See 
text for definitions of "good," "fair," "poor," and "unsuited." Absence of an entry means soil was not 
rated] 


Soil name and Roadfill Sand Gravel Topsoil 


map symbol 


Poor: 
wetness, 
excess humus. 


Good+---------- eee eee iUnsuited: 
excess fines, 
excess humus. 


wetness, 


Adrian I 
| low strength. 
I 
I 
t 


i i 
t 1 
t t 
i I 
i i 
1 t 
i H 
i i 
t ' t 
t t t 
i I { 
! t 1 
1 i] ‘ 
AnA*;: i i { | 
Aubbeenaubbee-------- iPoor: iPoor: iUnsuited: {Fair: 
| wetness. | excess fines, { excess fines. i small stones. 
| ! thin layer. { { 
t t t 
J i) ' | 
Capac---------------- !Poor: {Unsuited: iUnsuited: iGood. 
| wetness. | excess fines. | exeess fines. | 
t t 1 1 
t i i) 1 
Aussesesteeessetesece2 !Poor: {Unsuited: iUnsuited: iPoor: 
Aurelius { wetness, 1 excess humus. | excess humus. | wetness, 
| i i | excess humus. 
! 1 t t 
1 i] ' ‘ 
BO-- 2 ww eee e eee n eee en ne |Poor: {Unsuited: iUnsuited: |Poor: 
Boots | low strength, | excess humus. { excess humus. i wetness, 
| wetness. H I | excess humus. 
1 1 t t 
1 r) i} t 
Br B------------------- |Good----------------- [GO0d een nee w een e nee e [GO0d enn nw new wee eee ne |Good. 
Boyer | H H i 
| H i I 
BsD*, BsE* { i { H 
Boyer---------202---- iFair: [GOOd een ewe e een ene eee 1GO0d ene wenn nee nee ee {Poor: 
| slope. ! H i slope. 
{ i t 1 
i 1 ‘ 1 
Spinks--++--+--------+ iFair: iFair: iUnsuited: iPoor: 
{ slope {| excess fines. | excess fines. i slope 
t { | ! 
i] 1 i) i] 
By hoon e enn n ne ene ene e iPoor: [GO0d wenn nee ee eee n nee e [GO0d mene enn nw ee eee ee {Good 
Brady | wetness H i i 
1 t t t 
i ! t i 
Cahe---- oe ee ne eee eee eee Poor: iUnsuited: iUnsuited iGood. 
Capac | wetness. ' excess fines. { excess fines. H 
t t { 
i i | { 
Cen ween ene ee eee eee nee {Poor: {Poor: “{Unsuited: iGood. 
Ceresco it wetness. { excess fines. { excess fines. H 
1 i t 
\ i t I 
Che wwe nnnn wee w enn en nen 'Poor {Unsuited: tUnsuited: iPoor: 
Cohoctah | wetness. {| excess fines. | excess fines. | wetness 
1 1 t t 
‘ i i) t 
Co*: H { i { 
COlWO0d--e ew ewe nee ene {Poor: {Unsuited: {Unsuited: {Poor: 
| wetness, | excess fines. it excess fines. | wetness, 
! low strength. H i I 
1 1 1 
i { i] H 
Brookston--------enee |Poor: {Unsuited: tUnsuited: {Poor: 
| wetness, | exeess fines. i excess fines. { wetness. 
i low strength. H I I 
t 1 i 1 
i 1 1 1 
Edss2sectveSsete se chase !Poor: |Unsuited: {Unsuited: {Poor: 
Edwards ! low strength, { excess humus. i excess humus. | wetness, 
i wetness. | i i excess humus. 
t { ! 1 
t 1 t 1 
EyBoseeteccoccesecssee 'Poor: {Poor: iUnsuited: {Poor: 
Eleva variant { thin layer, {| thin layer. { thin layer. i small stones. 
| area reclaim. | { H 
i i H i 
Gf-----------------+-+-- {Poor: i lolele eee he es {Unsuited: {Poor: 
Gilford wetness, | excess fines. i wetness. 
1 ! 
| 
t t 


i] 
{| frost action. 
t 
( 


See footnote at end of table. 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel 


t 
1 
i 
map symbol H 
1 
i 


too sandy, 
small stones, 


t t 
t t 
' 1 
1 t 
i 1 
t q 
i t 
i] if 
H H 
Gr-------------------- {Poor: iGood-----~--~-~-~-~----- iUnsuited: iPoor: 
Granby i wetness. i { excess fines. i wetness, 
1 i t t 
1 i] 1 t 
Ha®; i i i 
Histosols. i i { { 
t q t t 
1 7 1 ‘ 
Aquents. i i i | 
H H H H 
Hn---------+--+------e- {Poor: {Unsuited: tUnsuited: {Poor: 
Houghton { wetness, i excess humus. i excess humus. { wetness, 
! low strength. H { | excess humus. 
1 i ! t 
J i} 1 t 
| ee iPoor: {Poor: iUnsuited: iPoor: 
Keowns | wetness. { excess fines. i excess fines. | wetness. 
4 iy 
i i H H 
140) ee iPoor: iUnsuited: iUnsuited: iGood. 
Kibbie i wetness. {| excess fines. { excess fines. i 
t t 1 1 
1 | 1 1 
Linen ween ween eee ee een |Poor iUnsuited: tUnsuited: iPoor 
Lenawee { wetness, | excess fines. i excess fines. | wetness, 
1 low strength. I H { 
t t 1 t 
‘ t i ' 
MaB------------------- !Poor ‘Unsuited: iUnsuited: iFair: 
Marlette | low strength. i excess fines. 1 excess fines. | thin layer, 
i H H } small stones. 
' i ! t 
i] i 1 i 
MaC www we ene ew ee ween we iPoor iUnsuited: iUnsuited: iFair: 
Marlette | low strength. {| excess fines. | excess fines. | Slope, 
{ i i ! thin layer, 
i i I { small stones. 
1 { 1 t 
' t 1 t 
MeD2-e--- eee e eee eee ee {Poor lUnsuited: iUnsuited: {Poor: 
Marlette {| low strength. i excess fines. i excess fines. i slope. 
t | 1 1 
t ‘ i) ' 
MOE*: i i i i 
Mar lette--------2-- ee Poor: {Unsuited: iUnsuited: {Poor: 
| low strength. {| excess fines. it excess fines. | slope. 
i 1 t t 
i i] { 1 
Boyer---------------- iFair: 1G00d ane ewww we nnn n ene | G00d +--+ e2ee------ eee {Poor: 
{ Slope, H H | slope. 
1 t 1 f 
t t 1 i} 
Mr A------------------+ {Poor: |\Good----------------- |Good---++--- ene eee ee ee {Fair 
Matherton | wetness. { I | thin layer. 
{ $ 4 1 
t t t 1 
NtB-<-s2-es-ssceeee se 'Fair: 'Poor: iUnsuited: [Fair: 
Metea i low strength. i thin layer. {i excess fines. | too sandy. 
1 t t 1 
i t 1 i 
Mt Co - en eee ee eee ee {Fair: {Poor: {Unsuited: iFair: 
Metea it low strength. i thin layer. i excess fines. {| too sandy, 
t 4 1 t 1 
i i H t slope. 
i i i I 
NQ-- eee ne eee eee eee ee iPoor: {Unsuited: {Unsuited: iPoor: 
Napoleon ! low strength, | excess humus. | excess humus. | wetness, 
{| wetness. ! H -{ excess humus. 
t t t t 
t t t ' 
OsB--+--+--~--+~+-+--------- |\Good------------+----- [Good--------+++------- |Good------+----- eee ee iFair 
Oshtemo H H H i small stones. 
1 s 1 1 
i t i I 
OsC--~--+-~------------ |{Good----------------- |Good-----------+-+---- |Good----------------- iFair: 
Oshtemo I H H i slope, 
{ i H | small stones. 
i i i H 
OtB*: H H i i 
Oshtemo-------------- |Good----------------- {Good----------------- [GO0de ween ewe e ew ee ween iFair: 
! 
£ 
t 


See footnote at end of table. 


112 SOIL SURVEY 


TABLE 11.--CONSTRUCTION MATERLALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


i 
t 
ij 

Map symbol | 
H 


OtB*: 
Spinks--------------- 'Good----~+---------+-+-- {Fair Unsuited: Fair: 
H | excess fines, excess fines. too sandy. 
i { 
OtCc#: { i 
Oshtemo---+---------= [Good eee ew wen ne none ne [Go0d ween wenn wee e eee ne |Good----------------- {Fair: 
H i | | too sandy, 
H | { | slope, 
| I | small stones. 
t t 
t i) t if 
Spinks--------------- |Good---+-------------- iFair {Unsuited iFair: 
i { excess fines. | excess fines. | too sandy, 
{ i I 1 slope. 
OwB*: i i i i. 
Qwosso-----------+--+ iPoor: {Unsuited: {Unsuited: iFair: 
{ low strength. {| excess fines. it excess fines. | small stones. 
! 1 t t 
1 i) i) i) 
Marlette------------- {Poor: {Unsuited: {Unsuited: Fair: 
{| low strength i excess fines. {| excess fines. {| thin layer, 
| y small stones. 
J i 
OwC*: | i i i 
OWOSSO - ee ee een nee {Poor iUnsuited: iUnsuited: iFair: 
{| low strength. | excess fines. | excess fines. i slope, 
I i small stones. 
t 1 t t 
Marlette-----~-----+- tPoor: {Unsuited: [Unsuited: {Fair: 
i low strength. | excess fines. i excess fines. { slope, 
I H H i thin layer, 
{ ! I | small stones. 
4 t 1 i 
i] i) ! 1 
Paw---- 22 ~-- 2 ee {Poor iUnsuited: iUnsuited: iPoor: 
Palms i wetness, { excess humus, t excess humus, | wetness, 
{| low strength. { excess fines. i excess fines. | excess humus. 
I H H i 
Pte, 
Pits i i i i 
RdB*: i i H { 
Riddles-------------- {Poor: iUnsuited: {Unsuited: {\Fair: 
i low strength. i excess fines. {| excess fines. | thin layer. 
t 4 ! a t 
I ' i i] 
Hillsdale----~-------- iFair: iPoor: iUnsuited: {Good 
i frost action, i excess fines. {| excess fines. i 
| low strength. ! H I 
I H i H 
RdC*: i i H { 
Riddles-------------- tPoor: tUnsuited: iUnsuited: iFair: 
i low strength | excess fines. {| excess fines. {| thin layer, 
H i { { slope. 
H i { H 
Hillsdale-----------+ iFair: iPoor: |Unsuited: {Fair: 
i frost action, { excess fines. i excess fines. { slope. 
{| low strength. i H H 
i i H i 
RdD*: i I i I 
Riddles---------+----- {[Poor: {Unsuited: lUnsuited: {Poor: 
| low strength. t excess fines. i excess fines. | Slope. 
t t i] { 
t t t t 
Hillsdale----------++ iFair: — {Poor: {Unsuited: tPoor: 
{| Slope, | excess fines. {| excess fines. i slope. 
| frost action, i H i 
| low strength. I { 
1 ! 
i 1 t 1 
Sb~+------------------- {Poor: ([Good------+------ ee ee |Good------ eee wen ene we {Poor: 
Sebewa wetness. H 
t 
1 


H | wetness. 
t t 
J if 


See footnote at end of table. 
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Soil name and 
map symbol 


Thetford 


Ud*: 
Udorthents. 


Udipsamments. 


UeB*: 
Urban land, 


UpA*; 


UtBF: 
Urban land. 


Marlette--------- 


Uu*; 
Urban land. 


Fluvaquents. 


TABLE 11.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


Fk oy 
° 
= 
Hn 
ct 
7 
oO 
s 
a 
faa 
> 


eo 
° 
= 
i¢,) 
isa 
4 
o 
s 
it) 
isa 
x 


wetness, 
low strength. 


Sand 


suited: 
xeess fines. 


os 


suited: 
xeess fines. 


os 


{Fair: 


U 


U 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


suited: 
xcess fines. 


os 


Gravel 


suited: 
xeess fines. 


os 


suited: 
xeess fines. 


os 


Unsuited: 


excess fines. 


Unsuited: 


excess fines. 


Unsuited: 


excess fines. 


Unsuited: 


excess fines. 


suited: 
xeess fines. 


os 


® See map unit description for the composition and behavior of the map unit. 


Fa 

s 
a 
t 
a 
t 
s 


a 
t 


Fa 


wc 


ir: 
lope. 


ir: 
oo sandy. 


ir: 

oo sandy, 
lope. 

ir: 

oo sandy. 


ir: 


ir: 
hin layer, 
mall stones. 
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TABLE 12.--WATER MANAGEMENT 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. 


of an entry means soil was not evaluated) 


‘ 
Soil name and {| Pond Embankments, Drainage Irrigation 
map symbol I dikes, and 
i areas levees 


i] 
! 
1 
reservoir H 
' 
ij 
1 
t 


I 
t 
i 
t 
i 
1 
H 
Adewew ene n new n nee iSeepage-------~- iSeepage, Floods, {Wetness, 
Adrian { { wetness. frost action. {| fast intake, 
i i { soil blowing. 
: t t 
t 1 if 
AnA*: H H H 
Aubbeenaubbee---~- {Seepage----+-~+- [Wetness-------- [Frost action---j|Wetness, 
H H H { soil blowing. 
1 1 t 1 
1 1 i) 1 
Capac------------ iFavorable------ iWetness-------- iFrost action---|Wetness, 
I i { | soil blowing. 
1 4 ! t 
t i] 1 1 
AU ween ewe en eee eee’ | Seepage---+---- iWetness-------- iFloods, iFloods, 
Aurelius H H ft excess humus, {| soil blowing, 
| H | frost action. | wetness. 
i 1 1 t 
i] i] i) { 
POSoSeos sce ew ese |Seepage~------- fExcess humus, {Frost action, [|Wetness, 
Boots i { wetness. { excess humus, | soil blowing, 
I i | floods. | floods. 
q t ' t 
i] t t t 
BY Be ~------- eee nee iSeepage-------- iSeepage+------- iNot needed----- {Droughty, 
Boyer i i i i soil blowing. 
{ 1 t t 
I 1 1 t 
BsD*, BsE* i i i i 
BOY Cr wenn een eee ne iSlope, |{Seepage-------- {Not' needed----- iFast intake, 
{| seepage. H H { droughty, 
H { H | soil blowing. 
t 1 t 1 
1 f) \ 4 
Spinks----------- |Seepage, {See page-------- {Not needed----~- IDroughty, 
{ slope. i { i fast intake, 
H H { { soil blowing. 
! t t ! 
1 { t | 
By A----------+---- | Seepage-------~ tSeepage, iFrost action---j[Wetness, 
Brady { | wetness. H | soil blowing. 
t ' 1 t 
' ‘ 1] C 
Cahq~---- eee n nee e ee |\Favorable------ |WetneSS-------- 'Frost action---|WetnesS~-------- 
Capac H I H { 
| 
Ce---------------- |Seepage-------- |Piping, |Floods, iFloods, 
Ceresco i { wetness, { frost action. | wetness, 
i H i | soil blowing. 
t ! t t 
I 1 t I 
Chesesccsesseece ee | Seepage-------- 'Piping, {Floods, {Wetness, 
Cohoctah i i wetness. it frost action. ; floods, 
i H H ' soil blowing. 
i { i i 
Co*: H i i i 
Colwood---------- |Seepage-------- {Piping, iFloods, iWetness, 
H | wetness. | frost action. {| floods. 
t t 1 1 
' t t 1 
Brookston--+----+ iFavorable------ tWetness-------- [Floods, tWetness, 
H H { frost action. { floods. 
1 1 t t 
i) i) t t 
Ed---+0----- 2-2 - ee |Seepage-------- iExcess humus, jFrost action, j{Floods, 
Edwards i | wetness. t floods, i soil blowing, 
H H | excess humus. {| wetness. 
1 t 1 4 
t 1 ‘ ‘ 
EVBo-deeseo css sees {Depth to rock, {Thin layer----- INot needed----- iDroughty, 
Eleva variant { seepage. i H f rooting depth. 
1 ! t t 
d f] 1 i} 
Gf---------------- |Seepage-------- |Seepage, |Floods, iWetness, 
Gilford i { wetness. | frost action. {| soil blowing. 
t t t ' 
t i) t t 
Gr---------------- {| Seepage-------- {Seepage, {Floods----+----- !Wetness, 
Granby i wetness, H droughty, 
t 
4 
1 
1 


t t 
f) i) t 
{ H | fast intake. 
! t t 
1 t J 


See footnote at end of table. 


Terraces and 
diversions 


needed 


needed 


needed 


Soil blowing, 
foo sandy. 


Slope, 
soil blowing, 
too sandy. 


Slope, 
too sandy, 
soil blowing. 


needed 


needed 


needed 


! 
i 
t 
‘ 
i 
t 


t 
t 


\ 
t 
t 
‘ 
1 
i 
t 
( 
! 


SOIL SURVEY 


Absence 


Grassed 
waterways 


Wetness. 


Wetness. 
Wetness. 


Wetness. 
Wetness. 
Droughty. 


Slope, 


1 
droughty. 
Slope, 
droughty. 
Wetness. 


Wetness. 


iWetness. 


Wetness. 


iWetness. 


Wetness. 


Wetness. 


Droughty, 
depth to rock. 


iWetness. 


Wetness, 
droughty. 


INGHAM COUNTY, MICHIGAN 


Soil name and 
map symbol 


f) 

H Pond 
H reservoir 
H 
{ 


TABLE 12.--WATER MANAGEMENT--Continued 


Embankments, 
dikes, and 


Drainage 


Irrigation 


Terraces and 
diversions 
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i 

i Grassed 
i waterways 
t 


a Ie a rd 


Ha*®: 
Histosols. 


Aquents. 


Marlette 


MoE®: 
Marlette 


Oshtemo 


OcB : 


Oshtemo--------- 


Spinks 


Orc: 


Oshtemo----+----- 


See footnote 


~ {Seepage 
1 


- | Seepage-------- 


~]Favorable------ { 


{Slope, 
i seepage. 
i 
H 
t 


t 
-| Seepage 


~|Seepage 


at end of table. 


| wetness. 
i 
1 
1 


iWetness, 
piping. 


| Favor able------ 


{Favorable----~-- 


{Excess humus, 
| wetness. 
i 
' 
i 


iSeepage 


| Seepage-------- 
1 


i 
i) 


t 
t 
t 
4 


Frost action, 
excess humus, 
floods. 


Floods, 


1 
frost action. 


Frost action--- 


Not needed 


Frost action--- 


Not needed 


Floods, 
excess humus, 
frost action. 


Soil blowing, 
wetness, 
floods. 


Wetness, 
soil blowing, 
floods. 


iWetness-------+ 


1 
i) 
tWetness, 
t floods. 
t 
1 


|Wetness, 


i soil blowing. 


t 

i} 

{Soil blowing, 
i slope. 


{Soil blowing, 
i Slope. 

! 

i 

iFast intake, 
i droughty, 

i soil blowing. 
4 

i] 

|Wetness, 

{ soil blowing. 
! 

i] 

iFast intake, 

| soil blowing. 
1 

! 

{Fast intake, 
soil blowing, 
Slope. 


i) 
iy 
iy 
i 
iWetness, 

| floods, 

| soil blowing. 


i 
{Soil blowing--- 


iSlope, 
| soil blowing. 
I 
| 


|Fast intake, 

{ soil blowing. 
t 

f 

|Droughty, 

| fast intake, 
| soil blowing. 
| 
i 


iFast intake, 

{| soil blowing, 
i slope. 
t 
1 


Wetness, 
soil blowing. 


Soil blowing--- 


Slope, 
soil blowing. 


Slope, 
soil blowing, 
t 


oo sandy, 


Not needed 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Not needed 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 
Too sandy, 
s 


oil blowing. 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


iWetness. 


iWetness. 


Wetness, 

erodes easily. 
iWetness. 
Favorable. 


Slope. 


iSlope. 


Slope. 


Slope, 
droughty. 


Wetness. 


Favorable. 


Slope. 


Wetness. 


Favorable. 


Slope. 


Favorable, 


Droughty. 
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Soil name and 
map symbol 


Ovc*: 
Spinks---+------- 


OwB*: 
OQwOSSO0-----++---- 
Marlette---+----- 


OwC#: 
OWOSSO---ee renee 


Marlette--------- 


Rd B¥: 
Riddles----+----- 
Hillsdale-------- 


RdC#; 
Riddles-----+----- 


Hillsdale-------- 


RdD*: 
Riddles-~-------+- 


Hillsdale-------- 


Thetford 


Ud#®: 
Udorthents. 


TABLE 12.--WATER MANAGEMENT~-Continued 


i] 

H Pond Embankments, Drainage 
{ reservoir dikes, and 

{ areas 


i] 
iy 
‘ 
! 
) 
levees H 
‘ 
1 
4 
t 


iSeepage, Seepage------+- iNot needed----- 
{ slope. Hl 
i i 
t ' 
' 1 
iSeepage+------- {Favorable---+-++ iNot needed----- 
1 1 t 
i t) i) 
| Favorable-+---- |Wetness---~---- {Favorable------ 
' 1 t 
H ' ' 
' t i 
|Seepage, {Favorable------ iNot needed----- 
| slope. H I 
t { { 
iSlope--+------- {Favorable------ {Not needed----- 
4 t 4 
| Seepage-------- ‘Excess humus, {Floods, 
i { wetness. { frost action, 
i H {excess humus. 
H | H 
H H I 
t 1 t 
‘ 1 i) 
t iy ! 
t t i 
i | { 
|Seepage----+--- {Favorable------ iNot needed----- 
1 1 t 
t t] t 
| Seepage-------- {Favorable------ INot needed----- 
! ! t 
| 
i i H 
iSlope, iFavor abl ecerenn iNot needede---- 
{| seepage. H H 
1 % 1 t 
i 1 i 
{Slope, !Favorable------ {Not needed----+- 
| seepage. i H 
i { i 
I 1 H 
[Slope, i Favorable------ iNot needed----- 
{ seepage i i 
1 q t 
i] i] i) 
islope, {Favorable------ {Not needed----- 
i seepage I I 
{ i | 
H H t 
| Seepage-------- |\Seepage, 'Frost action, 
i i wetness, t floods. 
t 1 t 
t t I 
{Seepage-------- |!Favorable------ 'Not needed----- 
' i t 
iSeepage, {Favorable------ iNot needed~---- 
1 slope. i I 
i i i 
iSeepage---+---- |Seepage-------- 'Not needed----- 
1 ! t 
H H \ 
t i] i] 
| I i 
iSeepage, {Seepage-------- {Not needed----- 
{ slope. { ' 
i i 
{Seepage-------- {Piping, Favorable------ 
| seepage, 
tw 
i 
‘ 
i 
1 
t] 
t 
t 


i] 
1 
i 
1 
i 
4 
4 
1 
1 
etness, H 
1 
if 
' 
i] 
t 
' 
1 
i] 


See footnote at end of table. 


4 


Irrigation 


Droughty, 
fast intake, 
soil blowing. 


Terraces and 
diversions 


Too sandy, 
soil blowing. 


Soil blowing---jSoil blowing--- 
t 


Wetness, 
soil blowing. 


Soil blowing, 
slope. 


Soil blowing, 
slope. 


Wetness, 
soil blowing, 
floods. 


Soil blowing--- 


Soil blowing---jSoil 


Slope, 
soil blowing. 


Slope, 

soil blowing. 
Slope, 

soil blowing. 
Slope, 

soil blowing. 


Wetness, 
floods. 


Soil blowing--- 


Soil blowing, 
slope. 


Droughty, 
fast intake, 
soil blowing. 


Droughty, 
fast intake, 
soil blowing. 


Wetness, 
fast intake, 
droughty. 


1 
iWetness, 
soil blowing. 


Soil blowing--~- 
Soil blowing--- 


t 
i) 
1 
i 
' 
1 
t 
i] 
1 
a 
1 
i] 
1 
i] 
1 
i 
I 
iNot needed----- 
1 
i) 
! 
1 
t 
I 
! 
4 
! 
1 
! 
i 
t 
4 


iSoil blowing--- 
t 


i) 
blowing, 


i too sandy. 


Soil blowing--- 


blowing, 
sandy. 


Slope, 
soil blowing. 
Slope, 
soil blowing, 
too sandy. 


Not needed-~--- 
Soil blowing--- 
Soil blowing--- 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


' 
! 
f] 
! 
t] 
1 
t 
. 
I 
t 
1 
t 
t 
! 
i 
t 
' 
t 
t 
t 
t 
1 
f] 
1 
1 
t 
if 
! 
I 
{ 
i] 
t 
if 
1 
i] 
| 
t 
t 
! 
t 
t 
: 
1 
t 
1 
1 
x 
1 
t 
t 
t 
t 
1 
1 
1 
1 
1 
1 
1 
i 
t 
i 
| 
i 
iNot needed----- 
1 

‘i 

' 

t 

t 

t 

1 

i] 

t 

t 

1 

i] 


SOIL SURVEY 


Grassed 
waterways 


ope, 
roughty. 


ar 


avorable. 
avorable. 
Slope. 
Slope. 


{Wetness. 


Favorable. 
F 


avorable. 


Slope. 


Slope. 


t 

t 

t 

i 

4 

i] 

t 

1 

{ 

i] 

! 

1 

1 

i 

¥ 

‘ 

t 

4 

| 

{ 

i 
iSlope. 
1 

1 

4 

i] 

t 

‘ 

t 

‘ 

1 

i] 

! 

] 

! 

1 

1 

i 

t 

t 
iSlope. 
1 
1 
1 
i] 
i 
‘ 


iWetness. 
t 


Erodes easily. 
Slope, 
erodes easily. 


Droughty. 


Slope, 
droughty. 


{Droughty, 
wetness. 
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TABLE 12.--WATER MANAGEMENT--Continued 
ee es ee a a ae a Fe RT er ay oF ene ae ee ree gee SY Ne ea ae pee oe Ee me ge em oe Pree enn ae gens nema Tee RL 


Marlette--------- iFavorable------ |Wetness-------- 
1 


Uu*; 
Urban land. 


Fluvaquents, 


1 1 i { ( ' 
Soil name and | Pond i Embankments, {| Drainage t Irrigation {| Terraces and | Grassed 
map symbol H reservoir | dikes, and | { | diversions H waterways 
i areas i levees i I H f 
' 1 ' 1 1 1 
Ud*: i { i i i 
Udipsamments. H H H { H H 
i i i H i i 
Ue BF; i { I { I H 
Urban land. i { { { { { 
i i H i i i 
Boyer------------ | See pageweweenne | Seepage~-~------ iNot needed----- iDroughty, {Soil blowing, iDroughty. 
i H H | soil blowing. | too sandy. H 
i t t t 1 1 
i 1 t i) i) 1 
Spinks----------- | S@epage--w-nnee | Seepage~w---e-ee iNot needed-~--- iDroughty, iToo sandy, iDroughty. 
H | { i fast intake, {| soil blowing. | 
H I { {| soil blowing. | 
H H { { { i 
UpA*: H | i H I \ 
Urban land. | H H H H i 
H | H { { H 
Capace n-ne w we ween iFavorable------ j Wetness-------- tFrost action---|Wetness, iNot needed----- iWetness. 
I I ! { soil blowing. | 
1 { 1 1 t 1 
( { i] 1 1 1 
Colwood---------- iSeepage---eeen- iPiping, iFloods, iWetness, iNot needed----- iWetness. 
; | wetness. | frost action. }| floods. H i 
1 1 1 t i 1 
{ i) i) ' | 1 
ULB*: i I I i i i 
Urban land. H : i \ H i 
i i { i i i 
| iFavorablew-w--- iWetness-------- iWetness were eee- [Favorable 
I i i 
{ i i 
I { i 
{ { { 
i i i 
H H H 


* See map unit description for the composition and behavior of the map unit. 
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[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. 
text for definitions of "slight," "moderate," and "severe," 


rated] 


Soil name and Camp areas 


map symbol 


Adewcweecn cence erence |Severe: 
Adrian i wetness, 
{| floods, 
! excess humus. 
t 
1 
AnA®: i 
Aubbeenaubbee---+----- iSevere: 
| wetness. 
! 
t] 
Capac--------~--~----- (Severe: 
i wetness. 
' 
‘ 
tN eee iSevere: 
Aurelius i floods, 
{ wetness, 
t excess humus. 
1 
4 
BO--- 2-7 ee eee ee ee ee ee Severe: 
Boots { floods, 
| wetness, 
f excess humus, 
t 
t 
Br Bowne eee e eee enn - ne {Slight----- wweee 
Boyer I 
a 
BsD*, BsE* H 
Boyer----- meee ceene ~{Severe; 
{ slope 
i 
I 
Spinks--------------- {Severe 
i slope. 
i 
| 
By A~-------- meee ewewee iSevere: 
Brady | wetness. 
t 
t 
Cahoon nn eee e nnn nee wenn iSevere: 
Capac i wetness. 
t 
1 
CO ewe e meee wen ee men eee iSevere: 
Ceresco {| wetness, 
i floods. 
t 
i) 
01 ae {Severe 
Cohoctah i floods, 
| wetness 
t 
1 
Co*: H 
Colwood-------------- iSevere: 
{ floods, 
i wetness. 
| 
i] 
Brookstonen---+--e--- iSevere: 
| wetness, 
| floods. 
t 
t 
Ed-~------~--- ee eee eee Severe: 
Edwards floods, 
wetness, 


t 
i] 
t 
t 
{| excess humus. 
1 
f) 


See footnote at end of table. 


Severe: 
wetness, 
excess humus. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
wetness, 
excess humus. 


Severe: 
wetness, 
excess humus. 


Severe: 
slope. 


Severe; 
slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
floods, 
wetness. 

Severe; 

wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


vere: 
etness, 
xcess humus. 


ozo 


Picnic areas 


TABLE 13.--RECREATIONAL DEVELOPMENT 


Severe: 
wetness, 
floods, 
excess humus. 


Severe: 
wetness. 

Severe: 

wetness. 


Severe: 
floods, 
wetness, 
excess humus. 


Severe: 
floods, 
excess humus, 
wetness, 


Moderate: 
small stones, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


severe: 
wetness. 


t 

i 

i] 

t 

t 

1 

f) 

t 

1 

t 

t 

! 

1 

' 

i 

t 

- 

t 

1 

! 

t] 

1 

i] 

' 

i] 

! 

1 

1 

i) 

t 

t 

{ 

i 

1 

1 

iSevere: 
| wetness, 
i floods. 
1 
1 
1 
d 
! 
1 
1 
i 
i 
1 
i 
t 
i) 
1 
‘ 
1 
1 
1 
i) 
1 
1 
t 
t 
| 
t 
i] 
! 
1 
t 
t 
1 
1 
1 
J 
a 
1 


Severe: 
wetness, 
floods. 


Severe: 
floods, 
wetness, 


Severe: 
wetness, 
floods. 


Severe: 

excess humus, 
wetness, 
floods. 


Playgrounds 


Paths and trails 


Severe: 
wetness, 
excess humus. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
wetness, 
excess humus. 


Severe: 
wetness, 
excess humus. 


(e) 
too sandy, 
slope. 


Moderate: 
slope, 
too sandy. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness, 
floods. 


Severe: 
wetness, 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
excess humus. 


SOIL SURVEY 


See 


Absence of an entry means soil was not 


Golf fairways 


Severe: 


excess humus, 
floods, 
wetness. 


Moderate: 


wetness. 


Moderate: 


wetness. 


Severe: 


floods, 
wetness, 
excess humus. 


Severe: 


excess humus, 
wetness, 
floods. 


Slight. 


Severe: 


slope. 


Severe: 


slope. 


Moderate: 


wetness. 


Moderate: 


wetness. 


evere; 
floods. 


Severe: 


floods, 
wetness. 


Severe: 


wetness, 
floods. 


Severe: 


wetness, 
floods. 


Severe: 


excess humus, 
wetness, 
floods. 
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TABLE 13.-+RECREATIONAL DEVELOPMENT--Continued 


Soil name and Picnic areas Playgrounds Paths and trails Golf fairways 


map symbol 
SSS SS SSS SS eae 


Camp areas 


EV Bown ween nnn ee ewe ene I 


Moderate: 
small stones. 


Moderate: 


1 
1 
( 
! 
{ 
1 
1 
i] 
1 
1 
1 
1 
{| small stones, 
I 

1 

t 

t 


Severe: 
small stones. 


Moderate: 


s 


mall stones. 


Moderate: 
small stones, 
thin layer. 


' i 
H H 
H i 
i i 
| i] 
H i 
Gf---------+- +--+ eee {Severe: {Severe: {Severe;: Severe: iSevere: 
Gilford i wetness, i wetness. i wetness, wetness, i wetness, 
| floods. { | floods. i floods. 
Grwereneeee-e-- wren ene | Severe: iSevere: iSevere: Severe: iSevere: 
Granby | floods, { wetness. {| wetness, | wetness. { wetness, 
i wetness. { { floods. { i floods. 
Ha*: { i { { i 
Histosols. H { H { H 
| 
Aquents. H H H | I 
Hinewnmne wenn ween eee {Severe: {Severe: iSevere: iSevere: iSevere: 
Houghton { wetness, i wetness, i wetness, {| wetness, | excess humus, 
i floods, | excess humus. { floods, { excess humus. i wetness, 
excess humus. | i excess humus. | | floods. 
i i i i i 
| Ce tSevere: iSevere: |Severe: iSevere: iSevere: 
Keowns i wetness, {| wetness. { wetness, i wetness. | wetness, 
{ floods. { floods. | floods. 
ry 1 t i i 
KbA~---+-+--+------------+ iSevere: {Moderate: {Severe: {Moderate: {Moderate: 
Kibbie wetness. i wetness. i wetness. \ wetness. | wetness. 
1 1 
1 f) t i] i 
Ln---~-----~------- eee [Severe: {Severe: [Severe: {Severe: iSevere 
Lenawee i wetness, | wetness, {| wetness, { wetness. i wetness, 
| floods. H | floods. H | floods. 
t i t d ! 
i] f t 1 { 
MaB--wee eee ween we iModerate: [Slight---------- {Moderate: [Slight----e-eeenne {Slight. 
Marlette { percs slowly. {| t Slope, H H 
H H i percs slowly. j{ I 
' . 1 t ! 

4 4 t 1 1 
MaC--~~---~-~~---~-~--- {Moderate: \Moderate: {Severe: iSlight------------ iModerate: 
Marlette | Slope, i slope. { slope. H i Slope. 

percs slowly. 1 | 
i] t 
MeD2-weenne- ee owen eee iSevere: {Severe: {Severe [Moderate; iSevere: 
Marlette { slope. | slope. | slope | slope. i slope. 
MoE* ; i i i i H 
Marlette----+-------- Severe: iSevere: {Severe {Moderate: iSevere: 
slope. i slope. { slope. i slope. | slope. 
i H Hl i i 
Bo yerewee eee eee eee iSevere: iSevere: iSevere itModerate: {Severe: 
{ Slope. i slope. i slope. | too sandy, { slope. 
i i i | slope. { 
Mr Annee crew ee wc wee cw eee {Severe: iModerate: iSevere: {Moderate: iModerate 
Matherton {| wetness. {| wetness. i wetness. { wetness. i wetness. 
| i i I { 
Mt Be wwwwen ee cce wereee -|Moderate: iModerate: iModerate: iModerate: iModerate; 
Metea | too sandy. { too sandy. i slope, { too sandy. | too sandy. 
| H {| too sandy. i t 
| | 
Mt Coo--e +--+ |Moderate: |\Moderate: {Severe: {Moderate: {[Moderate: 
Metea { Slope, { slope, | slope. i too sandy. i too sandy, 
too sandy. i too sandy. | H i slope. 
4 t t 
J 1 i] 1 i] 
\ es we ew ecce |Severe; {Severe: Severe: iSevere; iSevere; 
Napoleon | floods, | wetness, | excess humus, | wetness, | wetness, 
| wetness, i excess humus. | wetness, { excess humus. { excess humus, 
| excess humus. {| | floods. { floods. 


See footnote 


at end 


of table. 
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SOIL SURVEY 


TABLE 13.+-RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp area 


map symbol 


OSBe-------- wenecen-- |Slight------ 
Oshtemo { 

| 
Os Cw---~-e -- ee e+ |Moderate: 
Oshtemo i slope. 

t 

1 
OtB*: { 
Oshtemo---+- wee eeeoee iModerate: 


too sandy. 


too sandy. 


OLc®: 
too sandy, 
slope. 


t 
' 
t 
t 
t 
t 
i 
Oshtemo------ we eeeeee {Moderate: 
1 
' 
1 
t 
1 


SpinkSe-~-weweceewne-- (Moderate: 
| slope, 
too sandy. 


QwB*: 
OWOS SOm ee wenn nee ene e [Moderate: 
t peres slowl 
{ 
i] 
i 
i 
Marlette------------ ~{Moderate 
{ peres slowl 
' 
' 
i] 
OwC#: i 
OW0 SSO ene en ne eee enone iModerate: 
i slope, 
{ percs slowl 
1 
i] 
Marlette------------- {Moderate: 
i slope, 
{ peres slowl 
1 
i] 
Pawn ewe n newer ee cee eens iSevere: 
Palms { wetness, 
| floods, 
| excess humu 
! 
1 
Pte, i 
Pits { 
t 
i] 
RdB*: i 
Riddles------ weweene ~{Slight-.---- 
1 
Hillsdale------------ {Slight------ 
1 
RdC#; i 
Riddles---++~+-+------- iModerate: 
{| slope. 
I 
Hillsdal e----------- -{Moderate: 
i slope. 
1 
i] 


See footnote at end of table. 


8 


y- 


y. 


y. 


y. 


s. 


Picnic areas 


derate: 
lope. 


= 
uo 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy, 
Slope. 


Moderate: 
slope, 
too sandy. 


Moderate: 
slope. 


Moderate: 
Slope. 


Severe: 
wetness, 
excess humus. 


Moderate: 
Slope. 


Moderate: 
slope. 


|{Moderate: 
slope, 
small stones. 


Severe: 
slope. 


Moderate: 
slope, 
small stones. 


Moderate: 
Slope, 
too sandy. 


Severe: 
Slope. 


Severe: 
slope. 


Moderate: 

{ Slope, 

{ small stones, 
{ percs slowly. 
1 

t 

4 


{Moderate: 
slope, 
percs slowly. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
floods, 
excess humus. 


|{Moderate: 
| slope. 
1 


i] 

{Moderate: 
slope. 

Severe: 


slope. 


Severe: 
slope. 


Playgrounds 


Slight------------ ! 


Moderate: 


Moderate: 
slope. 


Moderate: 


1 
‘ 
H 
| 
i 
too sandy. { too sandy. 
| 
oderate: {Moderate: 
too sandy. i too sandy. 
t 
1 
1 
{ 
oderate: iModerate: 
too sandy. { too sandy, 
i slope. 
1 
t 
loderate: tModerate: 
too sandy. [ too sandy, 
{ slope. 
i 
' 
Slight------------ Slight. 
t 
H 
' 
q 
‘ 
i 
Slight------------ Slight 
! 
‘ 
1 
H 
i 
Slight------------ iModerate: 
| slope. 
i 
{ 
Slight------------ {Moderate: 
slope. 
Severe: Severe 
wetness, etness, 


excess humus. 


Slight~---cccee eee iSlight 

‘ 
Slight------------ {Slight 

t 

H 
Slight-----------+- i Moderate: 

i slope. 

1 

1 
Slight---------e ee iModerate:. 

{ slope. 
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TABLE 13.-+RECREATIONAL DEVELOPMENT--Continued 


Soil name and Picnic areas 


' 

H Camp areas 
map symbol { 

1 

i] 

t 


t 
I 
RdD*; i 
t 


peres slowly. 


Uu*; 
Urban land. 


Fluvaquents. 


1 1 1 
t ! t 
1 f) 1 
{ ! 1 
1 r) i) 
I H H H 
f) t t ‘ 
t 1 1 ' 
1 ' i t 
i i I. { 
Riddles-------------- isevere: iSevere {Severe tModerate: {Severe 
i slope. i slope. i Slope. { Slope. i slope. 
I i 1 t 1 
f] ' t I 1 
Hillsdale------------ {Severe: {Severe: [Severe | Moderate: Severe; 
i Slope. i Slope. | slope, i slope. t Slope. 
1 1 ! t i} 
1 t d 1 i) 
SS) es iSevere: Severe: iSevere; Severe: iSevere 
Sebewa { wetness, {| wetness. i wetness, | wetness. | wetness, 
| floods. H | floods. t | floods. 
t 1 t t 4: 
1 i) t t t 
§nBese-ssccsou ccc cuss !Slight---------- iSlight--------~~- !Moderate: [Slight------------ iSlight 
Sisson { { | slope. { { 
t 1 t t ! 

1 i | t t 
SnC------- ~~ ~~ +e =e {Moderate: iModerate: |Severe: {Slight------------ iModerate: 
Sisson i slope. | slope. { slope. H i slope. 

t 1 t t 1 
I i i : t t 
SpB------------------- !Moderate: !Moderate: iModerate: |Moderate: |Moderate: 
Spinks { too sandy. { too sandy. | slope, i too sandy. {| too sandy. 
i { {| too sandy. I. { 
' I i { i 
SpC+-----~~--------- =~ {Moderate: iModerate: [Severe: {Moderate: i Moderate 
Spinks i slope, {| Slope, i slope. | too sandy. | too sandy, 
i too sandy. | too sandy. | H i slope. 
1 t ! 1 1 
1 I 4 1 1 
ThAs-ssceccsssscccew cs Severe: \Moderate: Severe: iModerate: iModerate 
Thetford i wetness, i too sandy, i wetness. | wetness, | wetness, 
H i wetness, H i too sandy. i too sandy. 
t 1 t { t 
i i 1 f i 
ud; { i i H i 
Udorthents. i H i I i 
! 1 1 t i 
i 1 4 t 1 
Udipsamments. ' | H i i 
H H i | i 
UeBF: H i i i i 
Urban land. i i H i H 
I H I { H 
Boyer-----~~--~-~-~--- [Slight---------- {Slight---------- {Moderate: iSlight-----+---c--- iSlight. 
H H i small stones, ] H 
{ H i slope. H | 
Spinks------ wow ecccne iModerate: iModerate iModerate: tModerate iModerate: 
{| too sandy. {| too sandy. { slope, . { too sandy. | too sandy. 
H { {| too sandy. { H 
H H I i | 
UpA*: I i i { H 
Urban land. H i H i i 
i H H H H 
Capac------------+--- Severe: {Moderate: }Severe: {Moderate: {Moderate: 
| wetness. i wetness, i wetness. i wetness. i wetness. 
1 t 1 1 t 
' ' 1 d ' 
Colwood~-~------------ iSevere: Severe: [Severe: Severe: iSevere: 
i floods, i wetness. i floods, | wetness. { wetness, 
| wetness. | { wetness, t | floods. 
t T t t 1 
1 4 ' 1 1 
ULB*: i H i H H 
Urban land. | i i i I 
i i H i { 
Marlettereeneeee ee --- iModerate: iSlight--~------- | Moderate: iSlight------------ iSlight 
peres slowly. | slope, i 
t 1 
| 
t 1 
I i 
t 1 
( 1 
1 1 
1 i 
1 1 
i] i] 
1 t 
t t 


! 
( 
t 
t 
t 
t 
{ 
q 
t 
| 
{ 
' 
t 
i 


* See map unit description for the composition and behavior of the map unit. 
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Absence of an entry indicates the soil 


TABLE 14.--WILDLIFE HABITAT POTENTIALS 


[See text for definitions of "good," "fair," "poor," and "very poor." 
was not rated] 


or-- 


a 


oten 


elements 


a 
1 


a 


or 


otentia 
1 


Grasses} 
and 


{wildlife|wildlife| wildlife 


Shallow] Openland | Woodlandj Wetland 


water 
areas 


nd 
s 


Wetla 
plant 
Good 


f 
! 
‘ 
! 
1 
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i 
4 
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1 
t 
i} 
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1 
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4 
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t 
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i 
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t 
1 
t 
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4 
1 
( 
1 
i 
4 
( 
t 
i 
1 
t 
{ 
t 
! 
1 
{ 
( 
1 
i 
1 
t 
1 
i] 
i 
( 
t 
' 
1 
i] 
t 
t 
| 
1 
i 
4 
i) 
t 
( 
! 
t 
t 
t 
t 
t 
t 
t 
! 
‘ 


Conif- 
erous 
lants 


tHardwood | 
trees 


herba- 


Soil name and 
map symbol 


Adrian 


| 
| 
‘ 
1 
| 


{ 
i 
i 
! 
‘ 
{ 
i 
1 
1 
t 
i] 
1 
iJ 
' 


Capac--------~---- {Good 


Br B-~~------------- |Good 


Boyer 


t 
‘ 


Brookston-e-n-----~j{ Fair 


Ed eww we enews eee eee {Pair 


{ 
i} 
! 
1 


See footnote at end of table. 


hUsewee en wn eee ee--- | Fair 


Aurelius 
B0- nce ne noone ene eee | GO0d 


By A~------~-------- {Good 
1 


Brady 
CaA-------~--~-----| Good 


Capac 
Cesee------- + eee ee! Fair 


Ceresco 
Che-+--2 eee eee eee] Poor 


Cohoctah 
EV Boonen nn eee eee e-| Poor 


Boyer--------+~-+-- | Poor 

t 
Colwood-+-+--~+--- {Good 
Eleva variant 


Aubbeenaubbee~----| Fair 


Boots 
BsD*, BsE*: 
Edwards 
Gilford 
Granby 
Histosols. 
Aquents. 
Houghton 


Co*: 


AnA*; 
Gf--------------~-- | Fair 


Hnww ne ween e een nn cue H Fair 


Ha*: 
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TABLE 14.--WILDLIFE HABITAT POTENTIALS--Continued 
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See footnote at end of table. 
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TABLE 14,--WILDLIFE HABITAT POTENTIALS--Continued 
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elements 
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map symbol 
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See footnote at end of table. 
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TABLE 14.-2-WILDLIFE HABITAT POTENTIALS~--Continued 


Ore- 


elements 


a 


Poten 


Grasses{ 
and 


[wildlife|[wildlife| wildlife 


1 
Shallow!Openland {Woodland j Wetland 


water 
areas 


Conif- 
erous 
lants 


i) 
tHardwood } 
{ trees | 
1 t 
t t 


herba- 
ceous 
plants 


legumes} 


i} 
Grain |} 
and seed} 
crops | 


t 
( 
t 
t 
t 
U 
4 
{ 


Soil name and 
map symbol 


i] 
| 
{ 
' 
‘ 
! 
t 
t 
4 
t 
‘ 
! 
1 


Urban land. 


. . ‘ 
. oC >Oo 
+ O oO 
© oO oa 
mu > 
moe ao] 
Oo ° 
oO oO ° 
Oo & oO 
GD & ae] 
Oo os ° 
oO & 3° 
oO ty oOo 
‘. 
. ov >O 
a 0 fae) 
oe oO oa 
i > 
. 3D ‘ 
A OO ° 
© oO 3° 
by oO o 
&  & zo 
ran ed fe} 
oc © ° 
in ty oO 
OB & ao] 
oon ° 
oO 3 
co be oOo 
Bo ao] 
fe) ot ° 
o 6 ° 
oO i oO 
mo & ao] 
Oo on 3° 
o ° 
oO Ga o 
0 OU ao] 
o.U°8 ° 
o Oo ° 
oOo oOo Oo 
i) a ’ 
‘ f) ’ 
’ a ' 
’ ! ' 
’ ' ' 
’ a ’ 
a ’ 1 . 
‘ ’ . ' _ 9 
’ i ne] ’ a » 
’ ’ Ss f cs os 
’ t o ov o ov 
ios a + a 3s 
’ fe) af) os 
o oO s 0 co © 
oO = - oO o > 
an 8D fb “Oo 3S 
co oO Oy & *S& 
Oo OO pD = BD lk 
> > 


UpA®: 


* See map unit description for the composition and behavior of the map unit. 
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* See map unit description for the composition and behavior of the map unit. 
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The erosion tolerance factor (T) is for the entire 


Wind erodibility group and organic matter are for the surface layer. 


means data were not available or were not estimated] 
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See footnote at end of table. 
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142 SOIL SURVEY 
TABLE 18.--CLASSIFICATION OF THE SOILS 
{An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those 
characteristics of this taxadjunct that are outside the range of the series] 
[Saoeae SS er ence aes ete ees 
Soil name | Family or higher taxonomic class 
' 
ais Se eee eae 
i 
Adriane -------~------------ | Sandy or sandy~skeletal, mixed, euic, mesic Terric Medisaprists 
Aubbeenaubbee------------- | Fine-loamy, mixed, mesic Aeric Ochraqualfs 
Aur elius~----------------- | Fine-silty, carbonatic, mesic Histic Humaquepts 
Boot Sonne ween nn ee ee | Evuic, mesic Typic Medihemists 
Boye r--------------------- | Coarse-loamy, mixed, mesic Typic Hapludalfs 
Br ad y---~-4--- 2-2 - eee {| Coarse-loamy, mixed, mesic Aquollic Hapludalfs 
Brook 8t0 Ne ween e nen --- == === | Fine-loamy, mixed, mesic Typic Argiaquolls 
Capate-------------------- | Fine-loamy, mixed, mesic Aeric Ochraqualfs 
*Cer e8C0------------------- { Coarse-loamy, mixed, mesic Fluvaquentic Hapludolls 
Cohoctah-~-~---------+----- | Coarse-loamy, mixed, mesic Fluvaquentic Haplaquolls 
Colwo ode +------ ee ee ene | Fine-loamy, mixed, mesic Typic Haplaquolls 
Edward S------------------- i Marly, euic, mesic Limnic Medisaprists 
Eleva variant------------- | Loamy-skeletal, mixed, mesic Typic Hapludalfs 
Fluvaquents------+-------- | Loamy, mixed, nonacid, mesic Fluvaquents 
Gilford------------------- | Coarse-loamy, mixed, mesic Typic Haplaquolls 
Granby-------------------- | Sandy, mixed, mesic Typic Haplaquolls 
Hillsdale-----+------------ | Coarse-loamy, mixed, mesic Typic Hapludalfs 
Histosols and Aquents----- | Loamy, mixed, nonacid, mesic Haplaquents and euic, mesic Medisaprists 
Hough tone ~n-- 2-2 enn n ene | Euic, mesic Typic Medisaprists 
Ke Own Se--- 3-3 =~ eee ene | Coarse-loamy, mixed, nonacid, mesic Mollic Haplaquepts 
Kibbie--------------+--=--- | Fine-loamy, mixed, mesic Aquollic Hapludalfs 
#Lenawe e- ------------------ | Fine, mixed, nonacid, mesic Mollic Haplaquepts 
Marlette--------------=--- i Fine-loamy, mixed, mesic Glossoboric Hapludalfs 
Matherton----------------- i Fine-loamy over sandy or sandy-skeletal, mixed, mesic Udollic Ochraqualfs 
*¥Metea--------------------- | Loamy, mixed, mesic Arenic Hapludalfs 
Napo leon-----~---+---+----- { Dysic, mesic Typic Medihemists 
Oshtemo-----~~------------ | Coarse-loamy, mixed, mesic Typic Hapludalfs 
OWS SOm wn we ee wen ene i Fine-loamy, mixed, mesic Typic Hapludalfs 
Palms-+------------------- | Loamy, mixed, euic, mesic Terric Medisaprists 
Riddles----~------~----~---- | Fine-loamy, mixed, mesic Typic Hapludalfs 
Sebewa- ---~----+----------- i Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Argiaquolls 
Sisson-------------------- | Fine-loamy, mixed, mesic Typic Hapludalfs 
Spink S-------2e7-- ene ene ne | Sandy, mixed, mesic Psammentic Hapludalfs 
Thet ford------------------ | Sandy, mixed, mesic Psammaquentic Hapludalfs 
Udorthents and i 
Udipsamments------------- | Loamy, mixed, nonacid, mesic Udorthents and mixed, mesic Udipsamments 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 
All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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loamy and sandy soils 
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SOIL LEGEND 


The first capital letter is the initial one for the soil name. The lower case letter that follows separates mapping units 
having names that begin with the same letter except that it does not separate sloping or eroded phases. The second 
capital letter indicates the class of slope. Symbols without a slope letter are for soils with a slope range of 0 to 2 
percent or for miscellaneous areas. A final number 2 in the symbol indicates that the soil is eroded. 


SYMBOL 


Adrian muck 

Aubbeenaubbee—Capac sandy loams, 0 to 3 percent slopes 
Aurelius muck 

Boots muck 

Boyer sandy loam, 0 to 6 percent slopes 

Boyer—Spinks loamy sands, 12 to 18 percent slopes 
Boyer—Spinks loamy sands, 18 to 30 percent slopes 
Brady sandy loam, 0 to 3 percent slopes 

Capac loam, 0 to 3 percent slopes 

Ceresco fine sandy loam 

Cohoctah silt loam 

Colwood—Brookston loams 

Edwards muck 

Eleva Variant channery sandy loam, 2 to 6 percent slopes 
Gilford sandy loam 

Granby loamy fine sand 

Histosols and Aquents, ponded 

Houghton muck 

Keowns very fine sandy loam 

Kibbie loam, 0 to 3 percent slopes 

Lenawee silty clay loam 

Marlette fine sandy loam, 2 to 6 percent slopes 
Marlette fine sandy loam, 6 to 12 percent slopes 
Marlette loam, 12 to 18 percent slopes, eroded 
Marlette—Boyer complex, 18 to 25 percent slopes 
Matherton sandy loam, 0 to 3 percent slopes 

Metea loamy sand, 2 to 6 percent slopes 

Metea loamy sand, 6 to 12 percent slopes 

Napoleon muck 

Oshtemo sandy loam, 0 to 6 percent slopes 

Oshtemo sandy loam, 6 to 12 percent slopes 
Oshtemo-—Spinks loamy sands, 0 to 6 percent slopes 
Oshtemo-Spinks loamy sands, 6 to 12 percent slopes 
Owosso—Marlette sandy loams, 2 to 6 percent slopes 
Owosso—Marlette sandy loams, 6 to 12 percent slopes 
Palms muck 

Pits 

Riddles—Hillsdale sandy loams, 2 to 6 percent slopes 
Riddles—Hillsdale sandy loams, 6 to 12 percent slopes 
Riddles—Hillsdale sandy loams, 12 to 18 percent slopes 
Sebewa loam 

Sisson fine sandy loam, 2 to 6 percent slopes 

Sisson fine sandy loam, 6 to 12 percent slopes 

Spinks loamy sand, 0 to 6 percent slopes 

Spinks loamy sand, 6 to 12 percent slopes 

Thetford loamy sand, 0 to 3 percent slopes 

Udorthents and Udipsamments 

Urban land—Boyer—Spinks complex, 0 to 10 percent slopes 
Urban land—Capac—Colwood complex, 0 to 4 percent slopes 
Urban land—Marlette complex, 2 to 12 percent slopes 
Urban land—Fluvaquents complex 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 


RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 
Without road Vereen 


With road HEUPEEDE EEE EEE EEE 


[PIRETERIRIEEERIR TRIE) 


With railroad PEE 


TEPPDELEDEUUE EDP HUTTE Ete 


DAMS 


Large (to scale) 


——— 
Medium or small 
ea 


PITS 
Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 


Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


CeA 


ESCARPMENTS 


Bedrock VVV¥VYYYWYYYYYYYYYYYY 


(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


vereeeverenvaersversrerrsseneey 


GULLY 
DEPRESSION OR SINK 


SOIL SAMPLE SITE 
(normally not shown) 


MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 
Cut and fillland area 


up to3 acres in size 


Organic soil area 
up to 3 acres in size 


Mineral soil area 
up to 3 acres in size 
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